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Nineteen Thirty-Seven 


Grid-controlled steel-clad rectifiers with flat com- 
pounding for traction seem to be well established, and 
the introduction of air-cooled rectifiers is also of especial 


ELDOM, if ever, has the electrical industry had 
more justification for wishing itself a prosperous 
new year than it has to-day. We do not follow the 

practice of earlier years by preparing a detailed record 
of all the achievements in different branches of the pro- 
fession and industry during the year just gone—the 
better way is to look forward expectantly to the period 
upon which we are entering. 

Yet on January Ist, 1937, we cannot be robbed of 
the feelings of satisfaction due to a year of record 
activity and prosperity that create the atmosphere 
with which we pass over to a new period which pro- 
mises to be quite as remarkable as its predecessor. 

A glance at the work now in progress, such as is 
described in this issue, is inspiriting enough, but it has 
its practical bearing also. While only a few selected 
examples can be dealt with, these are enough to enable 
deductions to be drawn as to tendencies in design. 

Taking, for example, the public supply of electricity, 
new plant ordered for the more recently constructed 
generating-stations indicates a stabilisation of boiler 
steam conditions for the time being at about 625 lb. per 
sq. in. and 850 deg. F., at which extensions to many 
aides stations, with original pressures around 325 |b., 
are being carried out. Stations having pressures inter- 
mediate between the two values are divided in their 
practice; thus, the new sets at Clarence Dock are to 
operate at 625 instead of 450 lb., but Ironbridge retains 
400 lb. The number of orders in hand for alternators 
wound for 20 kV and 33 kV gives evidence that high- 
voltage generation has proved its reliability. 

There appears to be no general departure from pre- 
vious transformer practice, though some very large 
naturally cooled units are being built. Designs are 
being modified to meet the requirements of the new 
British Standard § Specification, but economical manu- 
facture of distribution types is hampered by the need 
to suit variations in voltages and tappings of trans- 
formers now in service on undertakings’ systems. 


interest. Developments in this field, however, do not 
yet threaten the extinction of the rotary convertor and 
motor convertor, a large number of which are under 
construction. Nothing revolutionary in switchgear 
design is to be anticipated, but the application of spring 
reclosure to oil circuit-breakers where remote electrical 
operation is impracticable is a move in the right 
direction. 

One large manufacturer reports a considerable in- 
crease in the demand for d.c. motors, particularly those 
of large size used in association with motor generators 
for winders and rolling mills, though induction motors 
are in demand where vibration is heavy. 

D.c. motors are also in hand for driving the auxi- 
liaries at the new Brimsdown power-station, and they 
have a vogue for tool drives where wide speed range 
is required in conjunction with Ward-Leonard sets. An 
increasing use of 11 kV direct on the stators of large 
a.c. motorS has to be noticed. Renewed activity in 
steel-making is also reflected in repeat orders for high- 
frequency furnaces of up to five tons. 

Illumination advance is represented by an extension 
of the range of electric discharge lamps, which is result- 
ing in their rapidly growing application to industrial 
work, and by the production of lighting sources making 
use of fluorescent powders for colour correction. For 
instrument progress we refer our readers to the account 
in this issue of the Physical Society’s Exhibition. 

In any consideration of current tendencies as illus- 
trated by the manufactured product, it must be borne 
in mind that these usually represent the results of 
years of research. What changes may be brought about 
due to the successful issue of investigations now pro- 
ceeding in the laboratories are not yet within the ken of 
those whose duty it will be to give them practicable 
shape during the coming year. 

D 
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WE have already given the names 
This Year’s of electrical and allied exhibitors at 
Fair the London Section of the British In- 
dustries Fair next month; in this 
issue we publish a list of those who will be present at 
Castle Bromwich, Birmingham. It will be observed 
that the list is longer than ever, testifying to the in- 
dustry’s faith in this annual event as a means of dis- 
playing its products and securing customers. In fact, 
the list contains about a hundred more names than 
last year’s, the total being about 280. No doubt the 
present industrial activity and the fact that it is a 
Coronation vear have had an influence on the number. 
Not all of these are strictly electrical concerns, but 
the few who are not are intimately connected with the 
electrical industry in one way or another. The name 
of the ExecrricaL REvIEw will be seen in the list 
again. We hope to have the opportunity of meeting 
many of our home and overseas readers at our stand. 
It will be an excellent opportunity for them to express 
their views to us, and we are looking forward to learn- 
ing a great deal from them in the course of the fort- 
night of the Fair. 





In a cireular letter issued un- 
In Defence of officially by members of a new body 
the Tramways entitled the Light Railway and Trans- 
port League, an alternative is put for- 
ward to the ‘‘serapping’’ of the tramways for which 
the L.P.T.B. is seeking powers. Briefly, the sugges- 
tion is that modern tramears should be run in sub- 
ways (like that under Kingsway) throughout the centre 
of London, towards the cost of which, it is stated, the 
£10 million to be spent on trolley buses would go a 
long way. Regarded from the purely economic aspect 
the comparison between the two types of vehicle is 
essentially a matter of traffic density, and tramears 
have had to yield place where the frequency of service 
is too low to meet the heavy cost of track renewals. 
Mr. R. T. Hippisley has shown that only when 
the headway between vehicles is less than two minutes 
does the tramear generally vield better returns. The 
addition of the standing charges on the subway would 
call for an increase in the number of seats per hour each 
way to strike a new balance. The object of the writers 
is, however, to leave the streets entirely free for 
ordinary commercial and other traffic, which opens up 
questions that are much wider than the engineering 
aspect. 


To-pay the centenary of W. T. Hen- 

The Henley ley’s Telegraph Works Co., Ltd., is being 
Centenary celebrated in two ways—one is the 
publication of a handsome fully illus- 

trated brochure with many pictures of interest and 
portraits of past and present Henleyites, while the 
other takes the form of a thanksgiving service this 
morning at St. Sepulchre’s Church, Holborn Viaduct, 
just opposite the company’s London offices. Other 
events are to follow, continuing the celebrations to 
their culmination point at the dinner, entertainment 
and dance at the Grosvenor House Hotel, on January 
15th, when about 1,200 members of the staff will be 
the guests of the company. Provincial and overseas 
branches will hold centenary dinners in their own areas 
and will listen to a recorded speech by Sir Montague 
Hughman, the chairman. Such a speech, by the way, 
is being reproduced on the electric amplifier toward 
the close of the thanksgiving service this morning. 
Every person employed by the company during the 
past complete vear is to receive a bonus of two weeks’ 
salary or wages to mark the oceasion. The brochure, 
which has been most admirably written by Mr. Ernest 
Slater, carries the reader back to January Ist, 1837, 
when William Thomas Henley laid the foundations of 
the concern by commencing his own career as a manu- 
facturer of electrical apparatus and insulated conduc- 
tors. The story of that career, with its many ups and 
downs, its losses and its gains, the pioneer’s persistence 
and strength of character, originality and determina- 
tion, and the lack of business management which were 
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a menace in the earliest years, is still remembered by 
some who can almost claim to be his contemporaries. 
The ELEctTRICAL REviEw published an intimate account 
of this remarkable man at the time of his death in 
1882. We welcome the finely produced record now 
issued by the company and join with many thousands 
of admirers in congratulating Henley’s upon its hun- 
dred years’ achievements. 


THE Secretary of the Fair Trading 


Fair Council tells us that since last May, 
Trading when the Fair Trading Policy was 
launched upon the troubled seas of 


electrical trade relationships, 4,500 copies have been 
distributed. One of the bodies represented on the 
Council is the Electric Light Fittings Association 
(E.L.F.A.), and we are informed that this body re- 
cently decided to operate the main principles of the 
Policy in its particular section of the industry. Surely 
all the other Associations which are represented are 
pursuing the same course. Otherwise the Council will 
find itself in no better case than did Committee D, 
whose members loyally did their best for the industry 
but did not always receive the backing of their own 
Associations. It is claimed that a modus vivendi has 
been arranged as regards the electrical ironmongers 
and large multiple stores. We hope that this may 
harden into a satisfactory perm nent arrangement. 

Ir is a pity that the annual reports 
of the Electrical Inspector of Mines 
have not a wider circulation in colliery 
districts. A glance at the curves given 
by Mr. J. A. B. Horsley, which relate the number of 
accidents with horse-power installed, should have pre- 
vented the reflection on the use of electricity below 
ground that was made at a recent inquest at Barnsley. 
It was stated that the faulty cable had been badly 
repaired. The brakes of motor cars may fail, due to 
inefficient maintenance, but, despite the really heavy 
toll of the roads, coroners’ juries do not propose that 
the abolition of automobiles should be considered. 
Suggestions that the training and pay of colliery elec- 
tricians should be in keeping with their responsibilities 
would have been far more to the point. 


As coal is responsible for more than 
two-thirds of the works cost of 
generation, the effect of recent legisla- 
tion on its price is of vital interest to 
the electrical industry. There is in many quarters 
strong doubt as to the adequacy of the safeguards given 
to users and of the particulars published, which 
render it difficult to make contracts. As variations in 
the cost of fuel for a given quality are handed on to 
large power consumers, the matter is of wider signifi- 
eance than even the good of the electricity supply in- 
dustry. Probably the dissatisfaction with what often 
appears to the coal user as an arbitrary and irrespon- 
sible method of price fixing will continue until some 
assurance is obtained by the setting up of a joint com- 
mittee of mine owners and coal users as suggested in 
The Times by Mr. W. B. Woodhouse recently. 


A Bad 
Job 


Fuel 
Prices 


THE price of rubber rose above 11d. 
per lb. this week for the first time since 
1929, in spite of an announcement that 
the restriction upon export was to be 
»ased to the extent of 245.000 tons this year. It may 
be anticipated that this will have the effect of depress- 
ing the price again in due time. Rubber prices share 
with the material itself a resilience possessed by no 
other commodity. Time was, as some of our manufac- 
turers knew to their cost, when the price of rubber 
went to over 12s. a pound. During the depression, in 
1932, it slumped to under 2d., but for the past few 
vears it has varied between much narrower limits, 
although during 1936 it rose from 63d. to 11,4%d. With 
such fluctuations the rubber buyer needs to be some- 
thing more than clairvoyant; his life must be a series 
of jumps. 


Rubber 
Prices 
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Meter and Time-switch Developments 


that, apart from a few entirely 

new meters, practically all recent 
lesign and construction developments 
n ordinary service metering equipment are mechanical in 
character, pertaining principally to auxiliary attachments of 
prepayment meters to cater for the various tariffs, tariff changes 
and denominations of coins. 

An interesting observation on the general situation is made 
by Robert Hornby & Cc., Ltd. This is to the effect that if 
the ultimate goal is to extend the use of electricity throughout 
the country the cost of services, including meters, should be 
kept down, and this could be done by the 
adoption of a national form of tariff re- 
quiring only one form of prepayment 
meter. Venner Time Switches, Ltd., re- 
port that during 1936 they experienced a 
considerably increased demand for their 


two-part 
tariff prepay- 
ment meter 
and “‘a cer- 
tain amount 
of demand ”’ 
C. & H. s.p. meter with train removed for the dual- 
coin equip- 

ment introduced by the company a year or s0 ago. 

A Chamberlain & Hookham single-phase two-part prepay- 
ment meter introduced by the General Electric Co., Ltd., has 
an adjustable index which permits the standing charge to be 
varied from 2d. up to 4s. per week. ‘The index can be set in 
steps of one farthing and, if necessary, the range of the instru- 
ment can be doubled by a simple gear change unit, the setting 
then being in halfpenny steps from 4d. to 8s. 

If the consumer fails to insert a coin after the prepaid 
amount has been used, the switch opens and the supply is 
cut off, and thereafter, until a coin is inserted, the synchronous 
motor causes the mechanism to register arrears at a rate pro- 
portional to the weekly standing charge. 

Of great convenience to the consumer is a special device 
which permits a limited supply for a short time, on the in- 
sertion of a coin, notwithstanding that he is in arrears. If 
a consumer who is in arrears for five shillings inserts a shilling 
he will pay off ninepence of his arrears and will be permitted 
to use three-pennyworth of current provided that it is used 
immediately. If it is not so used the balance will be trans- 
ferred by the synchronous motor towards paying off further 
arrears. 

A d.c. two-part prepayment meter of the same make consists 
of the C. & H. ampere-hour meter with a two-part prepay- 
nent mechanism generally similar to that of the single-phase 
two-part mechanism. At present this meter is not fitted with 
. variable rental charge device, and the standing charge is 
varied by changing a small gear unit which can be exchanged 
na few seconds. A small self winding d.c. clock has a spring 
vhich is maintained in a fully wound position by an electro- 
nagnet which notches on a ratchet whee! at short intervals. 
The clock can be disengaged from the prepayment mechanism 

imply by displacing a pinion, so that the gearing can be 
rotated by hand to rapidly check the gear ratio. 

A two-part tariff a.c. prepayment meter which Aron Elec- 





Outstanding features of recent 
productions 





Met.-Vick quarterly type load-rate 
meter 


tricity Meter, Ltd., hopes to have in 
production early in 1937 is a develop- 
ment of the company’s normal dual- 
coin meter, the fixed charge collector 
unit having been accommodated in the same meter housing. 
The meter is available in either a bakelite or a metal case. 

The lower (pence) fixed-charge setting dial is adjustable from 
zero in steps of 4d. up to 53d., and the upper (shillings) one 
is adjustable from zero in steps of 6d. up to a maximum of 
lls. 6d., so that it is possible to set for any rate per week 
from zero in steps of 4d. up to a maximum of lls. 113d. 
This can be done from the exterior of the meter, without re- 
moving the cover. These settings snap 
home into accurate positions corresponding 
to a definite number of teeth in the gear- 
ing transmission for each position. A 
small subsidiary dial with a pointer gives 
an indication from the exterior of the 
meter of the synchronous-motor speed. 

A credit indicator has two pointers re- 
volving with a ten to one ratio, showing 
shillings in the small circular openings in 
the dial and tens of shillings in the inner 
circle of subsidiary figures. When the 
meter is in credit the figures in the circular 
apertures are black and are readable in a 
certain sequence, and when the meter is 
in debit, in order to facilitate reading of 
the resulting reverse indications of the 
pointers, the figures in the apertures are 
red in colour and are readable in the oppo- 
site sequence. Actually, the change-over 
from ‘‘ credit ’’ indication to “ arrears’’ 
indication takes place when the prepay- 
ment switch opens and cuts off the supply. 
A credit of at least 40s. can be prepaid and 
arrears of nearly 5Us. can be allowed to 
run and will be indicated on the dial. 

The fixed charge collector unit can be 
withdrawn merely by slackening off three 
fixing screws and disconnecting the motor 
circuit plug-and-socket junction. Gears 
are provided on the prepayment mechan- 
ism to mesh with the fixed-charge attachment, and for 
changing-over from straight prepayment to two-part tariff 
prepayment there is provision for freeing one of the wheels 
on its spindle, and vice versa for the change in the opposite 
direction. Although the fixed-charge collector unit and the 
prepayment mechanism are withdrawable as two separate 
units, they can also be withdrawn together in one composite 
unit. 

Tripping mechanism eliminates flicking of the switch into 





Dual-rate meter for either or both lighting or/and heating at 
different rates 

contact when the meter is in arrears and is being coined. The 

switch closes only when a definite credit is established. The 

synchronous motor runs at 200 r.p.m. and communicates its 
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motion through a bakelite first gear wheel to the train and 
differential. 

Fixed-charge adjustment is effected without removal of the 
cover of the two-part tariff meter introduced by the Electrical 
Apparatus Co., Ltd. The circular scale, calibrated in pence 
per week, is controlled by the screw at its centre, the three 
available ranges covering, respectively, up to 1s. 103d. per 
week in steps of 4d., up to 3s. 9d. per week in steps of 1d. and 
up to 7s. 6d. per week in steps of 2d. Provision is made for 
changing from one range to another by the simple movement 
of a gear compound and the changing of the scale plate. 
A group of three wheels can be moved along the , 
spindle so that each wheel engages, in turn, with 
a complementary wheel on a lower spindle. 
Three positions of the groups corre- 
spond to the three price ranges. 

The price compound for setting the 
charge per kWh is self registering 
in position and is secured by a single 
screw. The change of rate is effected 
by replacing the two _ wheels 
mounted on the front of the com- 
pound or, if preferred, the complete 
compound can be changed. A range 
of 1d. to 1s. per unit in steps of 4d. 
is covered by the standard series of 
change wheels and by interchanging 
the final wheel on the compound 
and the wheel on the main unit with 
which it engages. The same change 
wheel gives a range of 4d. to 3d. 
per kWh in steps of 1/382d. Special 
change wheels can be supplied for 
rates between these very small steps. 

The robust switch is of the q.m. 
contactor type, having a rolling 
action of the silver-plated copper 
contact, and the contacts are completely open to inspection and 
can be removed without disturbing any other part of the meter. 

True dual-coin operation through a single slot is the feature 
of the E.H.S. meter of the same make. A single complete turn 
of the operating knob for either coin rotates a substantial 
barrel with the coin inside it, but no power is transmitted 
through the coin. If desired, the meter can be arranged to 
accept only shillings and the equipment may be converted to 
dual-coin operation at any time by withdrawing a single screw. 

In the unlikely event of the coin jamming removal of the 
coin box gives access to the locking bolt which may be drawn 
back, allowing the coin barrel to be turned to such a position 
that the coin may be extracted. The coin barrel mechanism 
can be withdrawn through the back of the meter after remov- 
ing a small cover, and it can be dismantled and replaced by 
hand, without the use of special tools. A coin of wrong dia- 
meter does not permit the operating handle to turn, but it 
can be immediately cleared by pressing a small button, when 
the coin is ejected into a pocket on the outside of the coin box. 


Preventing Misuse and Fraud 

The latest pattern of multi-coin prepayment meter produced 
by the British Sangamo Co., Ltd., accepts shillings, sixpences 
and pennies in one slot. The mechanism is now operated by 
a simple turn of the handle, and while it will accommodate any 
bent coin of correct denomination which may be inserted it 
will not take incorrect coins. These can be released into the 
coin box. Consumers are safeguarded from the possibility of 
electric shock by the entirely bakelite coin slot. It is im- 
possible to insert more than one coin at a time as an insulated 
guard is thrown across the slot as soon as a coin has been 
inserted. This is locked in position when the handle is turned. 

The operating handle is prevented from being turned in the 
wrong direction (anti-clockwise), either before or after the 
cycle has been commenced by a pawl and ratchet wheel com- 
bination which also indicates the completion of the operation 
by striking a bell. To prevent the insertion of instruments 
or coins attached to string or wire, the coin bakelite barrel, 
which is now carried by the operating shaft, is turned through 
360 deg. during the complete cycle. A special feature is the 
automatic return of the operating handle to the coin insertion 
position when the mechanism is free from coins. A “ quick 
make ’’ operation of the switch is now achieved by an upward 
movement of levers released under spring tension. 

Very high accuracy of mechanical discrimination is the claim 
by Ferranti, Ltd., for a new optional-coin meter which will be 
in full production early this year. It takes pennies or shillings 
only and is actuated by one simple press button operation. 
Faulty coins are automatically ejected. The coin serves as a 
transmission member in the actuating mechanism, eliminating 
cams, wheels and caliper. 

Another new Ferranti development is a two-rate meter only 
very slightly larger than the ordinary house-service meter, and 








Aron two-part tariff prepayment meter 
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yet having contained within it a time switch of the self- 
starting synchronous motor type. The whole range of Ferranti 
singlé-phase meters can now be supplied on request with in- 
sulated cases. 

The load-rate prepayment meter developed by the Metro- 
politan-Vickers Electrical Co., Ltd., which operates a primary 
rate for all loads up to a fixed value, usually 400 W, and 
which, when the load exceeds the set value automatically 
caters for a secondary (lower) rate, is now available with a 
mercury motor meter-element, for use on d.c. circuits. 
Success has led to the development of a quarterly meter 
for operating a load-rate tariff. This is similar to 
an ordinary quarterly meter, but it has two 
registers. On light loads, the energy passed 
through the meter is recorded on 
the Jower register and can be 
charged at the lighting rate for the 
district. When the load exceeds a 
set value an_ electro-magnetic 
change-over device similar to that 
fitted to the prepayment meter dis- 
engages the lower register and en- 
gages the upper one. All energy 
used while the load exceeds the set 
value is thus recorded on a separate 
register and can be charged at a 
different rate, usually comparable 
with the domestic power rate for the 
district. 

Usually the mechanism is de- 
signed to change over at 600 W and 
is adjustable to higher (but not 
lower) values. It can be designed to 
operate at as low a value as 400 W 
if desired, though this has the effect 
of reducing the overload capacity of 
the meter in some cases. The 
change-over device is designed to be unstable, so that it cannot 
‘float ’’ around the operating point. A feature that appeals 
to many engneers is that valuable information as to the pro- 
portions of the consumption used respectively for small loads 
(nominally lighting) and for larger loads (nominally appli- 
ances) is provided by a single meter. 

tobert Hornby & Co., Ltd., say that with the increased 
popularity of prepayment meters the application of the two- 
part tariff encountered a serious obstacle in so far as con- 
sumers have discovered that the insertion of a coin in the 
meter does not necessarily give them electricity for lighting 
or any other purpose. It might defray only the overdue charge 
or rental payable in respect of the existence of the electricity 
service. For this reason electricity suppliers in poor localities 
have shown a strong inclination to revert to the ‘* pay for what 
you use’ form of tariff, so as to avoid complications in their 
consumers’ household budgets. Yet to encourage consumers 
of electricity for purposes other than lighting the lower price 





Fixed-charge collector of Aron two-part tariff meter 


must apply and therefore two prepayment meters must be 
installed with consequent increase in the cost of service and 
inconvenience to consumers who, being able to spend one 
coin, would have to decide which meter to put it in, i.e., light- 
ing or other purposes. 

This problem has been solved, they say, by the design of a 
dual-rate prepayment meter whereby the insertion of one coin 
immediately permits the use of electricity for either lighting 
or for heating or for both simultaneously at the different appro- 
priate prices per kWh, and the readiness with which many 
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Examples of Modern Meters 
1. Chamberlain & Hookham kVA demand and kWh meter. 2. The Met.-Vick. three-phase, four-wire meter with m.d, indi 
cator. 3. Venner dual-coin, variable-tariff equipment. 4. Electrical Apparatus Co. dual-coin prepayment meter. 5. Sangamo 
multi-coin type with variable-rate fixed-charge collector. 6. Ferranti optional coin design. 
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electricity suppliers have adopted this type of meter during 
the last 12 months seems to be of considerable significance. 

There has also been considerable development work in con- 
nection with rent collecting equipment. The new Sangamo 
type R.C. rent collector is housed in an all-insulated base and 
case and consists of a combination of the standard multi-coin 
mechanism and fixed charge unit. It operates on a time basis 
only to collect a predetermined sum per week for hire or ser- 
vice charges, and to cut off the supply in the case of non-pay- 
ment until arrears are made up. The prepayment mechanism 
is available for one-slot single-, dual- or triple-coin operation 
and the fixed-charge unit may be set to collect sums per week 
from 43d. to 1s. 104d. in 4d. steps, 1d. to 3s. 9d. in 1d. steps and 
2d. to 7s. 6d. in 
2d. steps. A re- 
set device is in- 
corporated so 
that the collector 
may be set with- 
out removal ot 
the cover. 

The type B.E. 
collector is 
another new 
adaptation of the 
multi-coin pre- 
payment mech- 
anism. It is in- 
tended for use in 
conjunction with 
wireless sets, 
fires and other 
apparatus 
charged for on a 
time basis which 
has to be limited 
according to the 
value of a pre- 
paid coin. The 
collector consists 
of a modified 
multi-coin pre- 
payment mechanism fitted with a small escapement. Upon the 
insertion of a coin, a corresponding amount of credit is set 
up and is indicated on a time dial scaled in minutes from zero 
to 4 hours. The escapement comes into operation upon the 
closing of the switch and continues until the credit is ex- 
hausted, when the switch breaks and the escapement stops. 
The multi-coin mechanism at present being used is arranged 
to accept 6d., 1s. or 2s. in one slot, but it can be arranged 
for other combinations of coins. The period for which the 
apparatus may be used may be varied by changing a small 
gear compound. 











Everett Edgcumbe maximum demand 
tell-tale 


‘* $traight’’ Meter Developments 

Among the few ‘straight ’’ meter developments is the new 
C. & H. single-phase meter (type J). It is of very simple con- 
struction and is made with either a pressed-steel case or a 
moulded bakelite case. A channel-shaped steel member carries 
all the working parts and the counting train has two rear 
brackets which fit into two slots in the frame. A sliding bolt 
holds the counting train rigidly in such a position that the 
worm on the rotor shaft meshes accurately with the worm wheel 
on the counter. The counter and the rotor may be removed 
or replaced in a few seconds. The bottom bearing screw con- 
sists of a pivot and jewel in a single unit and both are with- 
drawn simultaneously. If a new pivot and jewel are fitted the 
unit is automatically located in the correct position and it is 
unnecessary to make any adjustment to correct the position 
of the rotor with respect to the magnet gaps. 

Full-load adjustment is effected by moving the brake magnet 
by means of a micrometer screw, and the low-load adjustment, 
also effected by a micrometer screw, is self locking. The in- 
ductive load adjustment is effected by a sliding vane in the 
gaps of the shunt electro-magnet and is clamped by a screw 
located above the shunt coil. The meter has a torque of 5 
cm.-gr., the rotor weighs 18.5 grammes and makes 27.5 r.p.m. 
at full load, and the shunt loss is 0.8 W at 220 V, 50 cycles. 

A three-phase “straight ’’ meter development is the new 
Metropolitan-Vickers NE4 meter. It has three elements and 
two discs on a common spindle, two of the meter elements 
driving on the lower disc and one on the upper disc. Two 
permanent brake magnets act on the upper disc. Interaction 
between the two elements operating on the lower disc, though 
greater than that between two elements with separate discs, 
is still within practical limits. The meter is made in the house 
service pattern (up to 50 A) and in semi-switchboard and full 
switchboard patterns (up to 100 A). It can be fitted with a 
maximum demand indicator, but it then requires a deeper 
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cover. A synchronous timing motor can be built in or supplied 
separately. This new meter is no larger than the company’s 
standard two- element meter with two rotor discs. 

Minor developments in “ straight ’’ meter work reported by 
Rex Meters, Ltd., are recessing the meter cover to take the 
fixing screws, thus eliminating projecting lugs and making 
a ‘‘clean’’ face, and also attaching to the name--plate a 
graduated scale with divisions, each representing one per 
cent of a disc revolution, to facilitate low-load check tests. 


Industrial and Supply Developments 

It is impossible to draw a line of demarcation between 
domestic and industrial meters, there is so much overlapping, 
but generally the foregoing covers those developments relating 
particularly to house-service meters. Essentially industrial 
or supply developments are those relating to the measurement 
of kVA and kVAh. 

Apparatus recently developed by the Metropolitan-Vickers 
Electrical Co. enables a standard polyphase kWh meter to be 
used for measuring kVAh and, if fitted with a maximum 
demand indicator, kVA demand also. It consists of a type 
NK relay and, in a separate case, a delta-connected network of 
resistances which forms a phase-shifting device. The function 
of the relay is to select from the network and apply to the 
voltage elements of the meter, voltages that preserve a fixed 
phase relationship with the corresponding currents, regardless 
of power-factor. 

The relay is an accurately calibrated power-factor unit with 
contacts that control a motor driven selector switch. The 
relay is normally inoperative, but when the power-factor of 
the system varies it energises the selector, which then rotates 
to a position in which voltages bearing the correct relationship 
are applied to the kWh meter (and to the power-factor relay). 
Under these conditions the relay becomes inoperative until 
another change occurs in the power-factor of the system, the 
meter registering kVAh. Similarly, the demand indicator, 
which operates on the Merz principle of integration over fixed 
time intervals, registers kVA. The theoretical error when 
measuring kVAh by this method is only 0.4 per cent. 

A combined kVA demand indicator and kWh meter developed 
by Chamberlain & Hookham consists of a kVAh meter fitted 
with an indicator to give the maximum demand in kVA, a 
kWh meter and a 
synchronous- 
motor driven 
timing element 
for periodically 
resetting the de- 


mand indicator, 
all in a single 
case. 


Apart from the 
saving of space 
the external con- 
nections are sim- 
plified and the 
cost of connect- 
ing up is reduced. 
The demand indi- 
cator is of the 
compensated type 
and is made for 
power - factor 
ranges of 0.5 to 
0.9 and 0.8 to 
unity. Referring 
to misconception 
as to the desir- 
ability of using a 
compensated in- 
strument the 
company points 
out that if during A, m & b position; B, protected closed position: 
the time of maxi- C, contacts-slackening screw; D, contacts-securing 

pin; E, containing-saddles. 
mum demand the pg switch of the E.A.C. dual-coin meter 
power factor is 


within the range of the instrument, as it usually is, the power 
factor at any other time is quite unimportant. The instru- 
ment can be adjusted to within +2.0 per cent. over about 
90 per cent. of its working range, and over a considerable 
portion of its range the errors are much less than this amount. 
The timing element consists of a small synchronous motor 
which drives, through a train of wheels, a disc which rotates 
once per hour and carries pegs varying in number according 
to the time interval for which the instrument is set (15 min. 
4 pegs, 60 min. 1 peg). Each time a peg passes under the 
trip lever the demand mechanism is disconnected from the 
meter and the gearing is restored to a zero position. 
The periodical monthly or quarteriy resetting of the demand 
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pointer can be effected by drawing downwards a spring-operated 
plunger about the centre line when the pointer flies back to 
zero, after which the plunger can be sealed to prevent un- 
authorised operation. 





Horstmann a.c. electrically wound clock-work time-switch movement with five 


days’ reserve 


Messrs. Chamberlain & Hookham: have developed a simpler 
form of summation meter and maximum demand indicator. 
A typical instrument summates the output of four large genera- 
tors totalling 200,000 kW and indicates the combined maximum 
demand on the sets. It consists of a polyphase meter having 
four separate pairs of series windings acting upon a common 
rotor. The maximum demand indicator driven from the lower 
end of the rotor shaft is controlled by a synchronous-motor 
operated timing element, and a printometer records on a chart 
the actual demand in every 30-minute time interval. 

A contact-making device fitted to the counting train of the 
meter energises a relay and passes on impulses from the meter 
to the printometer. The timing element performs the dual 
function of mechanically setting to zero the mechanism of the 
maximum demand indicator every 30 minutes, and also elec- 
trically setting to zero the mechanism of the printometer. This 
type of summating meter can be arranged to summate two, 
three or four separate circuits. 

Everett, Edgcumbe & Co., Ltd., have met the demand for 
a warning device which will draw attention to the fact that 
the agreed maximum demand is in danger of being exceeded 
by the maximum demand tell-tale. This comprises a measur- 
ing element, used in conjunction with a ‘“ Synclock’’ timing 
device, which has an adjustable stop which can be pre-set at 
any point on the circumference of the scale, depending upon the 
maximum demand which it is desired should not be exceeded. 
The load is integrated during successive periods of ten minutes, 
and provided the de- 
mand has not ex- 
ceeded this, automatic 
resetting for the next 
period takes 
place. If, how- 
ever, the demand 
exceeds the pre- 
set rate, the con- 
tacts are closed 
and may either 
operate a warn- 
ing bell or trip a 
circuit breaker. 
The instrument 
is calibrated 
either in kVA or 
kilowatts. 

A C. & H. demand 
indicator with a warn- 
ing device has two 








Sangamo time switch with solar aes | 
dial scales, one indicating 


kW and the other 
The kW scale has three pointers, the shortest of 
which is adjustable by hand to the demand in kW which it 


minutes. 


is desired not to exceed. This demand is not the instantaneous 
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value but the average over, say, a 30-minute period. A second 
pointer indicates the maximum demand which has occurred 
since the instrument was last reset and the third pointer starts 
from zero every 30 minutes and gives an indication of the 
amount of energy which has been used in the 
particular 30-minute period under considera- 
tion. The minutes scale reads from 0 to 30 
minutes, and the pointer is reset to zero at the 
end of each 30-minute period. The instrument 
operates in conjunction with one or more kWh 
meters fitted with contacting devices. 

Electrical impulses sent out by the meter 
operate through a relay the notching on the 
mechanism of the kW indicator, one pointer of 
which starts off from zero every half hour. 
Each impulse represents the consumption of 
a definite amount of energy and the pointer 
moves forward with each impulse received until 
the end of the half-hour when it returns to 
zero. The second pointer is carried forward 
by the first but does not automatically return 
to zero and consequently indicates the maxi- 
mum demand which has occurred since the in- 
strument was last reset. 

In the event of an excessive load occurring, 
the pointer which starts from zero every 30 
minutes, and which may be called the load 
pointer, will eventually reach the adjustable 
pointer and a contact will be closed to actuate 
a Warning device such as a Klaxon horn or some 
other form of audible or visible warning. The 
time interval which has lapsed when the warn- 
ing is given can be seen from the time indicator 
since both the time pointer and the load pointer 
are reset simultaneously. 

In practice it is desirable to set the adjustable 
pointer to, say, 90 per cent. of the load which it is desired not 
to exceed. Then if a warning is given when the time pointer 
reaches 90 per cent. of its travel, that is, 27 minutes, it will 
be understood that provided the load does not increase during 
the next three minutes the desired maximum load is not likely 
to be exceeded. 

Mainly for use in connection with demonstrations of domes- 





Venner synchronous-motor time switch 


tic apparatus, Siemens Electric Lamps & Supplies, Ltd., have 
developed demonstration and cost-per-hour meters. The 
former, which is made in two models with 23 in. square and 
8 in. diameter round dials, is scaled in kWh consumed—one to 
ten. It should also prove useful for meter checking on site. 
The latter is available in similar sizes and is scaled in cost-per- 
hour at 1d. per kWh in halfpenny steps, with sub-divisions 
up to 5d. The movement is similar to that of the makers’ 
single-phase induction meter, suitably modified to embody the 
special scaling. 


Time-switch Improvements 

While we believe that there are no signs of business decrease 
in connection with ordinary clockwork operated time switches, 
technically at any rate, practically all time-switch develop- 
ments nowadays relate to the synchronous motor driven 
equipment. Even so there is still doubt in some quarters 
about the advisability of relying on the synchronous motor, 
and such considerations are largely bound up with the question 
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of the necessity or otherwise of providing spring reserve. 

Venners say that time-switch development last year showed 
an increased demand for synchronous-motor driven equipment, 
it having apparently been decided that where the good self- 
starting type is employed any temporary stoppage or failure 
of supply does not entail serious inconvenience. 

‘he most popular of the company’s types for this purpose 
has been the ‘‘MPX.”’ with or without a solar dial. They say 


also that while the synchronous-motor type with 36 hours’ 
spring storage also found a certain amount of favour, the adop- 
tion of this type, with its necessarily increased cost, has been 
controlled largely by the attitude towards capital expenditure. 

According to Robert Hornby & Co. the tendency of develop- 
ment seems to be in the direction of a wider application of the 
synchronous-motor principle, but that it is still open to ques- 











Traffic island and bollard installation controlled by Radiovisor 
unit 


tion whether direct operation of the switch from the synchron- 
ous movement is a wholly reliable method. Failure of the 
electricity supply, of course, displaces the switching times. It 
is probable, therefore, that for certain functions of time 
switches the synchronous motor will be used for winding up a 
main spring from which the time switch derives its move- 
ment, so that it will continue to operate for a specific period, 
even if the electricity supply is temporarily discontinued. 

Nathan & Allen, Ltd., say that there is no doubt that con 
trolled frequency has tended to urge manufacturers to con- 
sider more and more synchronous controlled automatic appara- 
tus, special attention being given to the period for which such 
apparatus can be arranged to run in the event of failure of 
supply, it being important to design automatic reserve 
apparatus that will always function in the event of a break- 
down, even though it has not been brought into operation 
for, say, up to two or three years. Not many manufacturers 
have had an opportunity of testing such apparatus under the 
required conditions, so that it is at the moment somewhat 
problematical as to whether such apparatus which has been 
stagnant for this period will operate. The company’s reserve 
action has been designed with this view in mind. 

The Horstmann Gear Co., Ltd., reports an increasing 
demand for its 5-A. and 10-A. a.c. metal contact double-break 
self-starting synchronous motor-driven time switches, and also 
other sizes fitted with the latest type Newbridge solar com- 
pensating dials, with longitudinal adjustment. Large orders 
have also been received for the company’s standard 15-day run, 
21-day run, and 40/42-day run hand-wound time switches, and 
the demand for a.c. electrically wound time switches has been 
well maintained. 

The starting and running torques of the Horstmann self- 
starting synchronous motor provide a high margin of power 
for all working requirements, the motor giving approximately 
at least 20 times as much power as is actually required for 
operating the switch-gear mechanism. The motor has been 
shown by comparative laboratory tests to be capable of with- 
standing considerable distortion of wave-form without losing 
synchronous speed. 

The most important development of the Sangamo Co. during 
the past year has been the introduction of the ‘S.S.’’ 
synchronous 10-A, s.p., single-throw, plug-in switch which 
has a wide range of switching applications and is of smal! 
dimensions. The mechanism is enclosed in a bakelite base 
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and cover and may also be supplied fitted in the base only or 
for use as a separate unit. 

‘The day dial, which may be interchanged with the solar dail 
on site, is provided with one ‘‘on”’ and one “off ’’ lever, but 
additional levers up to three ‘‘on’’ and three “‘ off’’ may be 
fitted. The switch may be set for minimum periods of 
20 minutes between operations. Solar dials are designed for 
different latitudes and are guaranteed not to vary more than 
three minutes per day from a true solar time curve. Settings 
may be made up to three-quarters of an hour on either side 
of normal sunrise and sunset times and, if necessary, a fixed 
‘‘on”’ or ‘off’? operation between these times can be effected. 
The switch may be supplied with an omitting device to cut 
out the sequence of operations on any day or days of the week, 
and it is also available with a one-hour dial with up to three 
‘on’ and three “ off ’’ levers. 

For controlling large lighting and heating installations, 
bakers’ ovens, water-heaters and motors, Nathan & Allen 
have recently introduced new oil-break time switches in one-, 
two-, three- and four-pole models. They are equipped for 
electric winding and have a three to four days’ reserve. Sizes 
up to 500 A 440 V d.c. and 600 A 500 V a.c. are available. 

Light-actuated control equipment must be referred to 
because in the lighting field it serves the same purpose as the 
time switch. Radiovisor Parent, Ltd., point to a special use 
for the control of illuminated traffic circuses, refuges, guard- 
posts and bollards. This company’s lighting unit is suitable 
for either a.c. or d.c., and various models control up to 500 W 
and 1,500 W. With suitable contactors any load can be con- 
trolled. 


The following information relating to recent developments 
in the meter field was received too late for inclusion in the 
appropriate sections. 

Measurement, Ltd., attributes the success of its multi-coin 
prepayment meter largely to the fact that it is designed to 
accommodate either a d.c. element or an a.c. one, thus render- 
ing conversion a very simple operation. Various tariff units 
which are readily accessible through a window in the meter 
cover have been developed for this meter. 

In addition to the synchronous-motor fixed-charge collector 
unit there is now a standard step-rate unit suitable for d.c. 
or a.c. This allows a certain number of kWh per quarter to 
be charged at a certain rate and all subsequent kWh at another 
rate. A time-controlled step-rate unit consists of an ordinary 
step-rate device which is automatically periodically reset by a 
synchronous motor. The automatic resetting can be arranged 
for on a daily, weekly or monthly basis. 

The type ‘‘OW”’ all-insulated prepayment meter has been 
introduced by British Electric Meters, Ltd., to serve either 
as a ‘‘straight’’ 
prepayment 
multi-coin meter 
(1s., 6d., or 1d.) 
or, with the addi- 
tion of a syn- 
chronously oper- 
ated fixed-charge 
collector, as a 
two-part tariff 
meter. An indi- 
cator in front of 
the meter clearly 
shows whether 
the switch is in 
or out, and when 
the price-change 
compound is re- 
moved the meter 
mechanism 
is automatically 
locked, so that 
any prepaid 
energy is not lost 
by the consumer 
by the meter 
mechanism” 
“running out.”’ 

While the new 
robust ‘‘ NC Uni- 
versal Domestic’’ single-phase meter produced by British Elec- 
tric Meters, Ltd., is normally rated at 20 A, it complies with 
the British Standard Specification in full with the extension 
of the overload to 40 amperes. The chief operating feature, 
however, is the extreme flatness of the characteristic curve 
throughout the whole of its range. The meter element may 
be incorporated in any of the prepayment meters produced 
by the company. 





The B.E.M. “OW” prepayment meter 
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Modern Instrument Design 


From Tuesday to Thursday next the Physical Society is holding its twenty-seventh annual exhibition at the Imperial College of 


Science and Technology. Beside the 
tices and learners. 
those associated with 


Association, will talk on 


On Tuesday Sir James Swinburne will speak on 
while on Wednesday Dr. H. Moore, 


Ayrton and Perry, 
‘The Influence of Industrial Research on the Development of Scientific Instruments.” 


Trade Section there is a Research and Educational Section and a competition for appren- 
** Electrical Measurements in the 
director, 


Eighties, particularly 
British Scientific Instrument Research 
Selected elec- 


trical and allied exhibits are referred to in the following pages. 


A.E.W., Ltd. 

This company is exhibiting ‘* Wat- 
kins ’’ furnaces for laboratory use, tem- 
pering small tools, or even heating 
soldering irons; they are lagged ani 





Smal! electric furnace (A.E.W.) 


enclosed in substantial one-piece iron 
cases. The ‘Pyromic”’ nickel-chrome 
element is wound and bound on a 
special refractory former. Different 
sizes are available for temperatures up 
to 960 deg. C., the loading varying up 
ward from 100 W for a chamber size cf 
3 in. long by 0.75 in. in diameter. 


Automatic Coil Winder & Equipment 
Co., Ltd. 

Beside a number of “ Avo”’ instru 
ments there is the Douglas F.A.P.I. 
multi-winder, which is designed for the 
simultaneous winding of coils with 
paper insertion between layers and 
final parting-off on completion. 

The recently introduced ‘ Avo’ 
capacity meter gives measurements from 


0-0.0005 u»F. in steps of SupF., 0.0005- 
0.0015 nF. in steps of 10 ywuF., 0.0015- 
0.003 »F., and 0.003 to 0.005 uF. in steps 


of 25uuF., 0.005-0.01 uF. in steps of 100 
puF., and 0.01 to 0.1 wF. in various steps. 
Other models are exhibited as well as 
the ‘“‘ Avo” oscillator, the ‘‘ Avo” valve 
tester and a pocket lightmeter. 


Bakelite, Ltd. 

A number of mouldings made from 
bakelite are being shown, including 
special low-loss valve bases and various 
grades of ‘‘ Trefoil’’ bakelite laminated 
sheet material with punchings and 
machined parts made from these mate- 
rials. — are also synthetic resins, 
varnishes, lacquers and cements. 


Baldwin Instrument Co. 

Features of a d.c. limit bridge for sort- 
ing resistances falling within or without 
certain limits are that the operation of 
the knobs for setting the nominal value 
brings to view the whole number with 
the digits in their usual relative posi- 
tions. 

A bond tester in the form of a Wheat- 
stone bridge for the measurement of low 
(joint) resistances on electrical wiring 
systems is self-contained with mirror 
galvanometer and batteries, and has an 
approximately logarithmic scale. An 
instrument designed for measuring a.c. 
paths of very low impedance, such as 
are met with in switchgear, balances the 
voltage drop under load in the part to be 
tested (in amount and in phase) by the 
drop in the measuring circuit in which 
the current is a fixed fraction of the 
working load. The instrument reads in- 
ductance and resistance. 

An educational a.c. potentiometer is a 
simple co-ordinate form making use of 
the constant frequency now available on 
electric supply mains to maintain a con- 
stant displacement of 90 deg. between 


the two branches. The phase relation- 
ship between the part under test and the 
two potentiometer wires can be altered 
by means of a phase shifting transformer. 
In the ‘ Mufer” bridge the unknown 
capacity is balanced against one or other 
of two standard capacitances by means 
of a potentiometer of a special type 
(B.P. No. 397541) which gives a logarith 
mic scale of resistance (and hence of 
capacity) ratios. The ‘‘Logohm”’ Mark 
IV Wheatstone bridge for d.c. resistance 
measurements also uses in piace of the 
usual decade resistances a logarithmic 
form of potentiometer which enables the 
instrument to be made very small 


R. & J. Beck, Ltd. 

This firm’s display of microscopes in- 
cludes a new form of microprojector 
with a special high intensity filament 
lamp. A universal microscope illumi- 
nator for high and low power dark 
ground illumination and_ transmitted 
light has a self contained source of illu- 
mination. A rivet-hole microscope is a 
new form of instrument with self-con- 
tained illumination for the examination 
of the interior of holes. 


Bellingham & Stanley, Ltd. 

The latest type of projection refracto- 
meter has been adapted for continuous 
flow measurements over the prism with- 
out any adjustment. Light is totally 
reflected at the interface of 


the material being tested 
and the prism and the 


border line of total reflec- 
tion is projected on to a 
scale so large that no mag- 
nification is necessary. 


Left: Short form of air lift 
McLeod gauge (W. Edwards 
& Co.). Top right: Colori- 


meter (Bellingham & Stan- 

ley). Bottom right: News- 

paper counter and totaliser 
(igranic) 





The newest Donaldson colorimeter, as 
used at the N.P.L. for the precise specifi- 
cation of colour, compares the specimen 
with a mixture of three primary colours 
of high saturation. 


British Electric Resistance Co., Ltd. 
Toroidal wound resistances and poten- 

tiometers are of rotary pattern and small 

cubie capacity in relation to their watt- 





age dissipation. The usual fibre or bake- 
lite former is replaced by a porcelain 
ring or former, thus permitting the wire 





Toroidal-wound potentiometer (British- 
Electric Resistance Co.) 


element to be operated at a higher tem 
perature and thereby obtaining a greater 
wattage dissipation. Provision is made 
for an “off position’? when used as a 





series resistance. Two or more units can 
be ganged for the simultaneous control 
of separate circuits. 

Resistances designed on wunconven- 
tional lines for use particular] in 
damp, humid and corrosive atmospheres 
are sealed in a glass tube. Type “P” 
consists of an inner pyrex tube, space 
wound and embedded in a lew-tempera- 
ture enamel. This element is sealed 
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into an outer pyrex tube by a tungsten 
seal at each end, the tungsten being 
welded with a nickel sleeve to a flexible 
copper lead which, in turn, is welded to 
the resistance element, the flexibility of 
the copper stranded leads taking up any 
expansion or contraction of the unit 
under load. The units, which are 
evacuated and filled with hydrogen gas 
for rapid heat dissipation, may be 
operated at their maximum-rated 
capacity for considerable periods without 
fear of deterioration and, since crazing 
is eliminated, changes of resistance due 
to the absorption of moisture or corro- 
sion are impossible. Type ‘‘P” units 
are manufactured in five sizes, which are 
interchangeable with the company’s 
vitreous pattern fitted with caps and clips 
and can be wound to 25,000 ohms on the 
smallest size and up to 100,000 ohms on 
the largest size. 


British Electrical & Allied Industries 
Research Association 

The new Oliphant method of highly 
magnifying and recording oscillographi- 
cally high frequency minute transient 
changes of capacitance consists in using 
the capacitance change to tune a simple 
oscillatory circuit through its resonant 
point. This circuit is loosely coupled to 
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crack or fault the vibration gets out of 
tune, causing the equipment to cease 
operation, The time of vibration is 
recorded by electrical clock. 
Demonstrations of fluorescence 
phosphorescent light are included. 


Cambridge Instrument Co., Ltd. 

A new three-element oscillograph, em- 
ploying glass cathode-ray tubes, is de- 
signed primarily for recording medium- 
speed phenomena on a rotating drum or 
a continuous film camera. The addition 
of a special electrical time-base outfit 
enables transients of short duration and 
recurring phenomena to be observed or 
recorded, and a novel exposure device 
makes it possible for the equipment to 
record both controlled and uncontrolled 
phenomena. The exposure is entirely 
electrical, no high-speed mechanical 
shutter being employed. Direct observa- 
tion on the screens is in all cases pos- 
sible, as well as photographic recording. 
The electron-focused 5,000-V tubes are 
capable of passing up to 200 mA in the 
beams; the writing speed is 50 km. p.s. 

An elaboration of the Duddell-type os- 
cillograph for switchgear testing has 
twelve extra-sensitive electro-magnetic 
vibrators in separate oil baths on adjust- 
able mounts at one end of a light-tight 


and 





Capacitance change magnifier and recorder (E.R.A.) 


another oscillatory circuit tuned advan- 
tageously to some point on the side of its 
resonance curve, and the effect of the 
former circuit is to alter the effective im- 
pedance of the latter according to a defi- 
nite law. The second circuit is ener- 
gised by means of a suitable oscillator, 
and the change in effective impedance is 
indicated by a valve voltmeter or 
cathode ray oscillograph. The apparatus 
was specially designed to record tran- 
sient pressure phenomena occurring dur- 
ing are rupture in high-power breakers. 


British Thomson-Houston Co., Ltd. 

This company’s research laboratories 
show apparatus for investigating electric 
fields and_ electron trajectories’ in 
vacuum devices which enables’. the 
potential lines to be plotted by the use 
of a model of the device immersed in 
an electrolyte. The lines are traced on 
a drawing board by a pencil, which is 
coupled by means of a pantograph with 
a probe electrode exploring the field. 
The phase error introduced by the polar- 
isation capacities, which has hitherto 
marred measurements on_ electrolytic 
models, is eliminated in a novel way by 
using a special valve wattmeter of very 
high sensitivity as the zero instrument 
of the measuring bridge. 

The stroboscopic indicator exhibited 
last year has been developed so that it 
is possible to obtain a single flash of 5- 
10 microseconds in duration, and of suffi- 
cient intensity to enable photographs of 
an object illuminated by it to be taken 
under reasonable conditions. 

A machine has been designed to test 
the vibratory fatigue properties of strip 
materials, both ferrous and non-ferrous, 
by single cantilever vibration. Also by 
special attachments double cantilever 
vibration can be applied to the test 
specimen. The specimen clamped at one 
end is vibrated by a rod of high tensile 
steel which is vibrated by a 50 c.p.s. ac. 


magnet. The vibrator and test piece 
vibrate in tune at 100 vibrations per 
second. When the test piece develops a 


box. At the other end is an observation 
hood and a rotating drum camera, or a 
tracing desk may be fitted in place of 
the hood. 

An electrolytic resistance meter (Hat- 
field patent) is direct reading and it is 
only necessary to plunge the electrodes 
inlo the liquid. No correction is neces- 
sary for variations of temperature, and 


fluctuations in mains voltage have no 
sensible effect on the readings. ; 
A new bridge that determines capaci- 






ties from 20 uuF to 0.0025 uF is primarily 
designed for quick measurements, but 
notwithstanding its accuracy is_ better 
than 0.5 per cent. It has a self-contained 
oscillator with the batteries housed in 
a false bottom in the instrument case. 
The sensitivity on the lowest range is 
such that up to 50 mmF'can be read easily 
to 0.2 mF. Robust short-period D’Arson- 
val galvanometers suitable for general 
laboratory work with a taut suspension 
system that allows a light formerless coil 
to swing in a radial magnetic field do not 
need accurate levelling, but adjustable 
feet are provided for mounting. 

The ‘ Versatile’? galvanometer is now 
adaptable for iecneuiine high-frequency 
currents; ranged vacuo-junctions are 
mounted in 4-pin plugs, which fit in a 
holder provided with spades which are 
clamped by the terminals of the galvan- 
ometer. In the vacuo-junction the cur- 
rent to be measured heats a thermo-junc- 
tion electrically insulated from it, pro- 


‘of the 
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ducing a measurable e.m.f. and the read- 
ings are obtained, in conjunction with 
scale factors marked on the vacuo-junc 
tions, from the ‘thermal scale” of the 
gaivanometer. 


R. M. Catterson-Smith 

An ‘“M”’-type furnace represents one 
larger class and embodies an alu- 
minium steel, refractory embedded 
heater suitable for temperatures up to 
1,250 deg. C 

A tube furnace for temperatures up to 
1,350 deg. C. has been developed to give 
the highest possible temperature obtain- 
able from aluminium steel alloy strip 
which after spiralling is loosely housed 
in a two-piece refractory. A combustion 
tube can be inserted and the special fea- 
ture is that the heating element itself 
is intended to be run to destruction in 
obtaining the maximum temperature, if 
necessary, by over running; the replace- 
ment cost is relatively low. 

A smail oven fitted with embedded 
type heater panels for temperatures up 
to 300 deg. C. for lead alloy research 
work has elements at both sides as well 
as top and bottom and a vapour pressure 
indicating thermometer fitted with con- 
trol contacts to operate a contactor in 
the main circuit. 

A tube furnace for research work has a 
relatively large internal mass for delay- 
ing the temperature drop after switching 
off. A heavy cronite tube is fitted inside 
the heater and the rate of heat absorp- 
tion is low, so that temperature fluctua- 
tions in the whole structure are avoided. 
This furnace is exhibited by the courtesy 
of Dr. Evans, of the Metallurgy Labora- 
tories, Cambridge University. 


Darwins, Ltd. 

Besides permanent magnets manufac- 
tured from tungsten, chromium, cobalt- 
chrome steels, there are the newly de- 
veloped “‘Alni” and ° Alnico”’ alloys, 
such as are used for measuring instru- 
ments, microphones and sound repro- 
duction work. The two last alloys 
have had a very marked effect on the 
design and construction of permanent 
magnets for standard measuring instru- 
ments, &c. The remarkable property 
of these new alloys is their high repul- 
sion between like poles, and it is pos- 
sible to construct repulsion systems 
with stable properties. 

A range of special expansion alloys 
will be shown having coefficients of 
approximately 1x1l0—* per °C and up- 
wards. Also heat-resisting alloys suit- 
able for carburising, vitreous enamel- 
ling, and also for use in the glass and 
pottery trades, where high temperatures 
are encountered for long periods. 


Dubilier Condenser Co. (1925), Ltd. 
New high stability ceramic dielectric 
condensers in cup, disc and tube forms, 
fitted with end wires for terminal con- 
nections, have low r.f. losses, a low tem- 
perature coefficient, and can be supplied 


Electro- 
lytic resist- 
ance meter 
(Cambridge 
Instrument 
Co.) 


Their 
special applications are to the h.f. por- 
tions of short wave and ultra-short wave 


to 1 per cent. or 0.2 uuF tolerance. 


apparatus, and for padding and filter 
circuits when accurate and stable values 
are required. New mica dielectric con- 
densers in ceramic cases, or of the open 
type with protecting varnish coating, or 
with bakelite enclosures are constructed 
of mica with fired-on metal coatings. 

Insulated bakelite moulded metallised 
resistors with end wires, in 4, $ and 1 W 
sizes, are of an improved design in- 
tended to give better load characteristics 
and lower working temperature. 
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Production test gear for noise measure- 

ment on _ resistances, employing a 
oscillograph, is operated 
from a.c. mains. The resistance is 
loaded to the required wattage by means 
of a rectifier circuit and the potential 
fluctuation applied to the input of a 4- 
stage self-calibrating audio amplifier of 
ibout 100 db gain, with level response 
from 200-10,000 cycles, the output being 
ipplied to the vertical plates of the 
eathode-ray tube. 


Ebonestos Insulators, Ltd. 

Mouldings having a special application 
to the scientific instrument industry are 
being shown. They are made in 
‘‘Ebonestos”’ plastic compound, bake- 


fs 


Left: Domestic apparatus testing outfit (Elliott Bros.). 


gear for visual 


lite, ‘ Beetle’’ and other synthetic 
resins, while some have been moulded 
in “ Diakon” material. 


Edison Swan Electric Co., Ltd. 

This company’s display of thermionic 
valves of special types includes the 
“Mazda Acorn” of very small dimen- 
sions for ultra-short yaves, and a 
‘‘probe”’ voltmeter illustrates the use of 
this type for measurement purposes. The 
use of short-wave oscillator transmitters 
is depicted by a typical generator for 
medical purposes. Beside the range of 
eathode-ray tubes in the Trade Section 
the company shows in the Research Sec- 
tion a special hot cathode, high vacuum 
sealed off cathode-ray tube constructed to 
operate at up to 15,000 V. The use of this 
high voltage, coupled with the special 
screen material used, enables visual 
observation and/or photographic record- 
ing of rapid transients. Low-capacity 
defiector plates are used with a simple 
scheme to trap the beam at the end of 
each sweep. Also an experimental high- 
vacuum cathode-ray tube shows the 
divergence of the beam from a “jet” 
type anode, through a magnetic focus- 
ing coil and its subsequent convergence 
to a focus at the screen. 


W. Edwards & Co. 

A short form of glass air lift McLeod 
gauge (illus. p. 9) is now available if the 
full-length size is inconvenient. There 
is also a completely enclosed all-metal 
type for industrial uses, fitted with an 
illuminated scale and rack and pinion 
operated mercury reservoir. 

Apparatus for the (dipole) measure- 
ment of dielectric constants consists 
essentially of a high frequency oscillat- 
ing circuit in which a quartz-crystal 
determines frequency. Measurements 
are possible with only a few milli- 
grammes of the substance for determina- 
tion of the moisture content of solids 
(flour, artificial silk, tea, tobacco). 

A Moll microgalvanometer of great 
zero steadiness and short period has a 
full period (time for one complete oscil- 
lation) of only 0.2 sec. The magnetic 


field may be adjusted and stability of 
the moving system is due to a special 
method of mounting it; 
stretched between two wires. 
A vacuum thermocouple for spectral 
measurements consists of a strip of con- 


the coil is 


noise measurement of 
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stantan and manganin 0.5 micron thick. 
Its time of response is only 0.2 sec. 


Elliott Brothers (London), Ltd. 

A specially sensitive recording instru- 
ment of the permanent-magnet moving- 
coil type for use on d.c. circuits, or fitted 
with a rectifier for a.c. circuits, has a 
net width of record of 33 in., the stan- 
dard instrument giving full scale deflec- 
tion for one milliampere with a resist- 
ance in the moving coil of 1,100 ohms, 
and having VA consumption of 1.1 milli- 

watts. The movement is self-damped 
and quick-acting (the damping being 
magnetic, and a feature of this instru- 
ment is its high electrical efficiency, the 
torque for a consumption of 1.1 milli- 





Right: Production test 
resistance (Dubilier) 


watts being 17 gramme-centimetres. 

The ‘‘ Weameter” test set is an a.c. 
single-movement portable instrument for 
the measurement of watts, volts and 
amperes, and may be described as of the 
iron-cored dynamometer pattern for the 
maintenance and service engineer. 

Rectifier-operated milliammeters and 
millivoltmeters are multiple-range_ in- 
struments for accurate, low-range a.c. 
measurements at power and audio fre 
quencies. They are completely self- 
contained and have very high sensitivity 
and low power consumption. 

A low-range split-core current trans- 
former, with instrument range, 0-10 and 
0-50, and indicator, is particularly 
adapted for the testing of domestic 
apparatus and factory installations. It 
is of small dimensions and is very light 
and portable. Tests can be made with- 
out interrupting the circuit. 

A CO, meter, although providing in- 
formation concerning the combustion of 
fuel, does not necessarily indicate the 
best thermal operating conditions. The 
combustion heat loss. however, can be 
ealculated from the CO, temperature of 
the flue gases, and these principles, to- 
gether with the results of a great number 
of tests for which the company gives 
acknowledgment to Mr. J. W. Reber. 
have been utilised in the production of 
an instrument reading directly the per- 
centage of combustion heat loss. It con- 
sists of an electrical CO, transmitter and 
pyrometer stems, the readings of which 
are combined in a recorder with a special 
cross coil movement. 


Erie Resistor, Ltd. 

High-voltage resistors have elements in 
the form of rings on “ Isolantic ’’ formers 
and separated by formers of the same 
material, the rings being connected in 
series in reverse directions. Other types 
are completely enclosed in ceramic cases 
and impregnated to exclude humidity. 


Everett, Edgcumbe & Co., Ltd. 

The “ Auto-repeater ”’ system of distant 
transmission of instrument readings in- 
stalled at the Fulham power station em- 
ploys an originating instrument (unbal- 
anced load wattmeter) that summates the 
outputs of three turbo-generators, total- 
ling 300,000 kW. The originating watt- 
meter torque is opposed by a permanent 
magnet moving-coil torque. Difference 


ll 


between the two torques causes a ”’ Syn- 
clock ”’ motor to drive a toothed selector 
forward or backward. This causes an in- 
duction regulator to generate a current 
which, after rectification, is passed 
through the moving coil device, so restor- 
ing torque equilibrium. Thus, d.c. 
strictly proportional to the originating 
torque (i.e., to power output) is trans- 
mitted by pilots to the receiving instru- 
ments. The latter are too large (7 ft. 
square in one case at Fulham) to be 
direct acting. They are repeaters, simi- 
larly constructed to those described 
above, except that both originating and 
opposing movements are of the moving- 
coil pattern. 

A direct-reading leakage indicator for 
d.c. systems (due to Messrs. Stubbings 
& Quenza) has been developed for the 
London Passenger Transport Board 
trolley-bus systems, which have both 
poles insulated. It consists essentially 
of a d.c. voltmeter of given resistance, 
provided with an external zero adjuster 
whereby the pointer can be brought to 
any part of the scale and it is applicable 
to three-wire systems. 

Rectifier-operated instruments for the 
measurement of low voltages, but at the 
same time free from the errors, trans- 
form the voltage up to one volt or more, 
so that it can be measured with pre- 
cision. The comparatively large mag- 
netising current taken by the trans- 
formers is overcome by the use of a 
highly efficient nickel-iron core. 

For use with cathode-ray tubes an 
electrostatic voltmeter has been deve- 
loped which, used in conjunction with a 
high resistance multiplier, gives ranges 
of 2,000, 4,000 and 8,000 V. The current 
taken at full scale on each range is only 
0.2 mA. Another electrostatic voltmeter 
is a 3 in. model reading up to 2,500 V 
for use at frequencies up to 10 mega- 
eycles per second. Owing to the high 
frequency losses, causing heating, special 
ceramic insulating material is used for 
the base and other parts which are sub. 
jected to high electrostatic stresses. 

There is a grapher of the new flush 
pattern; when the cover is hinged down 
wards the entire instrument automatic- 
ally swings forward so that all the parts 
are accessible for renewing the _ ink, 
fitting a new chart, regulating the clock, 
&c. When closed the instrument is en 
tirely sunk into the switchboard. 


Evershed & Vignoles, Ltd. 

Beside ** Megger,”’ ‘** Meg,”’ and 
““Wee-Megger”’ testers there is the 
**Good Companions ”’ testing kit embody- 
ing a ‘*‘ Wee-Megger”’ tester and a 
** Megger ”’ circuit-testing ohmmeter con- 
tained in one case. 

The Evershed-Midworth telemeter sys 
tem for simple a.c. distant indication 
can be adapted for two-way signalling. 

A special alarm type of dionic water 
purity meter (salinometer) consists of a 
conductivity tube through which a 
sample of the water under observation is 
continuously flowing. The indicating 
meter forms a separate unit from the 
water tube to which it is connected by a 
two-core cable. It has several nove! 
features and was designed particularly 
for marine purposes, but can be used for 
turbo-condenser and boiler plant. The 
indicator is a specially constructed ohm- 
meter, the movement of which consists 
of deflecting and control coils. The 
latter, which is in series with the control 
coil resistance, is connected directly 
across the supply terminals. The operat- 
ing current, the magnitude of which 
depends on the electrical conductivity of 
the water under test, passes from the 
positive terminal through the deflecting 
coil resistance, the relay operating coil, 
the water tube, the deflecting coil and 
back to the negative supply terminal. As 
the two coils are in parallel across the 
supply, any change in supply voltage will 
affect both coils in a similar manner so 
that the instrument reading is indepen- 
dent of voltage fluctuation. When the 
pointer has deflected to such an extent 
that contacts are closed, the water tube 
is short-circuited. The consequent in- 
crease in current produces an additional 
torque in the deflecting coil which holds 
the contacts together, preventing dither 
and sparking. The increased current 
also operates a relay for lighting the 
warning lamp and sounding the alarm 
bell. Although only one alarm bell is 
required for a multi-unit equipment, the 
circuit is so arranged that the cancel- 
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lation of the bell by one unit still allows 
it to operate in the event of any other 
indicator reaching the alarm point. The 
warning lamp in the indicator unit 
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ment of particular interest in view of the 
success which has been obtained with 
the first installations at the works of 
Guest Keen Baldwins Iron and Steel 





OC.... DEFLECTING COIL . 

OCR... DEFLECTING COIL RESISTANCE. 
CC....-.CONTROL COIL. 
CCR....CONTROL COIL RESISTANCE. 





INSTRUMENT POINTER STOR 
E. .... RELAY OPERATING COIL. 














F...... SWITCH CONTACTS. 
WRencaad CONTROL SPRINGS. 
\.-aeePRESS TO STOP ALARM BELL. 

















Rocenns PRESS TO RESET ALARM. 


LAMP 





























SUPPLY. BELL TUBE. 
Water purity meter (Evershed & Vignoles) 


affected will, however, remain alight, 
thus acting as a constant reminder of the 
condition of alarm. 


Ferranti, Ltd. 

With a new form of repeater and trans- 
mitter remote indications are obtained 
using a simple single-phase circuit with 
only three wires and without any addi- 
tional complicated apparatus. The re- 
peater has an iron circuit consisting of 
a curved limb with uniform air gap be- 
tween each of the two sections of the 
split return limb concentric with it. 
Identical coils surrounding each end of 
the main limb are magnetically opposed, 
so that the whole flux produced leaks 
across the air gap between the main and 
the return limbs. The pointer carries a 
single turn coil surrounding the main 
limb and free to move along it without 
any other restraint than the magnetic 
damping. Repulsion between the two 
fixed coils and the moving coil causes 
the pointer finally to take up a position 
of equilibrium at the magnetic neutral 
plane where the flux is zero. The cir- 
cuit is so arranged that the proportion 
of flux carried by the two fixed coils 
bears a definite relationship to the posi- 
tion of the apparatus whose position has 
to be indicated. There are no moving 
contacts on the transmitter. 

A new development of a.c./d.c. circuit 
tester, Model No. 2, has a resistance of 
2,000 ohms per volt on all the voltage 
ranges and also possesses resistance 
ranges of 0-10,000 ohms and 0-1,000 ohms, 
and a capacitance range of 0-1 mfd. with 
self-contained battery. 

Self-starting synchronous motors of an 
improved form are of totally enclosed 
construction with bearings at both ends 
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Tap position repeater (Ferranti) 


of the shaft. A spring-loaded flywheel 
on the rotor system results in a better 
performance during voltage surges. 
Among relays is an induction over- 
current relay fitted with a mechanically 
operated tripping device. In this type 
both the contacts and the flag indicator 
operate mechanically and are hand reset. 


Foster Instrument Co., Ltd. 

Beside temperature measuring and 
automatic control equipment there is a 
new form of ‘‘Introscope”’ for examin- 
ing the interior surfaces and orifices of 
Diesel engine fuel jets. Another instru- 


Co., Ltd., Cardiff, has been devised for 
maintaining the air supply to the 
tuyeres of the blast furnace at a constant 
temperature. The hot air is obtained by 
passing cold air from the _ blowers 
through the stoves and a constant tem- 
perature is obtained by by-passing a pro- 
portion of the cold air round the stoves 


f 





and admitting it into the hot air main 
by means of a mixer valve regulated 
automatically by the controlling pyro- 


meter The temperature is measured by 
means of a ‘‘Flexipush ”’ automatic indi- 
cating, controlling and signalling pyro- 


meter utilising a special thermo-couple 
capable of being inserted into or re- 
moved from the main while under pres- 
sure. 

Selector gear alters the position of the 
mixer vi alve to increase or reduce the in- 
flow of cold air as may be necessary to 
maintain the temperature constant. 


A. Gallenkamp & Co., Ltd. 

An improved constant temperature 
aud humidity chamber is constructed of 
white enamelled Sindanyo panels in a 
chromium-plated metal framework with 
rubber-seated airtight glazed doors and 
automatic control gear for maintenance 
of constant temperature within + 0.5 deg. 
F. and relative humidity to about 
+ 1 per cent. 

Electrically heated 
proved control gear for thermostatic 
operation and Rogers soil moisture 
meters will give more accurate readings 
and last for a longer period without re- 
filling than earlier patterns. There is a 
new photo-electric colorimeter of robust 
design for transparent and translucent 
liquids. Demonstration apparatus for 
“slow” a.c. consists of a new rotary 
potentiometer generator for the produc- 
tion of a.c. up to 20 volts and from $4 to 
3 c.p.s. with various accessory apparatus. 


General Electric Co., Ltd. 
Apart from the Trade Section, this 
company’s research laboratories are 


ovens have im- 
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transportable precision 
photo-electric photometer of universal 
application, but particularly useful 
when only very small amounts of lumin- 
ous flux are available and in conse- 
quence a high degree of stable amplifi- 
cation is required. 

Portable colour matching apparatus 
has two rectifier type photo-cells, covered 
respectively by blue and yellow filters, 
arranged in circuit with a potentiometer. 
The average operating colour tempera- 
ture of tungsten filament Jamps can be 
determined by allowing light from the 
source under test to fall on the diffus- 
ing window in front of the photo-cells, 
and adjusting the potentiometer until a 
balanced condition is indicated by a 
galvanometer. The colour temperature 
can then be determined from the 
potentiometer reading and an _ instru- 
ment constant obtained by reference to 
lamps operating at known temperatures. 

Apparatus for directly indicating tri- 
linear co-ordinates is suitable for use with 


showing a new 


a  photo-electric colorimeter. Three 
galvanometers are connected, respec- 
tively, to three photo-cells receiving 


light, via red, blue and green filters, from 
the coloured light source to be meas- 
ured. By suitable optical systems the 
galvanometer deflections are projected 
as three coloured lines, which are so 
adjusted that the co-ordinates can be 
read directly from the three scales. 

An electron microscope demonstrates 
how electrons from a suitable source can 


Left: Automatic blast furnace pyrometer (Foster 
Instrument 


Co.). Right: ‘‘ Multelec”’ recorder 


controller (Geo. Kent) 





be focused so that an electron image of 
the object is thrown on to a fluorescent 


screen. It has been used for obtaining 
electron images of different oxide-coated 
nickel surfaces, and also for studying the 
crystal structure of metals. 


Griffin & Tatlock, Ltd. 

An educational device for showing the 
frequency of a.c. mains consists of an 
inked brush attached to a reed passing 
through the centre of a solenoid con- 
nected to the mains, A permanent mag- 
net is fixed at right angles to the reed, 
which is kept in vibration by mutual 
attraction and repulsion. On a strip of 
paper drawn beneath the brush is traced 
the number of cycles per second. 

Millikan oil drop apparatus particularly 
suitable for college and university use 
consists of a chamber charged with a fine 
oil mist, while the potential between the 
plates is regulated by a potentiometer 
control and the droplets are observed by 
means of a microscope. The ‘“ Microid’ 
thermostatically controlled oven has been 
considerably improved. 


Charles Hearson & Co., Ltd. 

Among laboratory ware there are ther- 
mostats and a temperature controlled 
electric drying oven with a special rotor 
device for equable heat distribution. 


Adam Hilger, Ltd. 

The non-recording microphotometer 
has been revised so that the photo- 
graphic plate is very much simplified. 

The Dekkor inspection enlarger is a 
compact, self-contained device that pro- 
jects upon a ground-glass screen an 
enlarged image of any object which it is 
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desired to inspect, either a silhouette 
(profile) of the object or an image of its 
surface. For shadow projection a small 
lantern fitted with a low-voltage lamp 
and condenser lens is used, while for sur- 
face projection two lanterns with 250 W 
projection lamps and mirror-lens con- 
densing systems are employed, the light 
being reflected up on to the surface to be 
examined by mirrors. There is also the 
Spekker photo-electric absorptiometer for 
use as an objective colorimeter in chemi- 
cal and biochemical analysis. 


Henry Hughes & Son, Ltd. 

British Admiralty echo sounders based 
on magneto-striction will be demon- 
strated by means of indicator and oscil- 
lators fitted as in a ship, and similar 
apparatus, as designed for aircraft, will 
also be exhibited. The Holmes master 
magnetic compass operating repeater is 
now being successfully fitted in all types 
of craft. Among hydrographic instru- 
ments are the Wollaston and Ekman 
current meters. 


1.A.C. (Isenthal Automatic Controls), Ld. 
Mercury switches are shown in both 
tilting and stationary forms. There are 
also two types of deceleration switches 
as used on the Underground railways 
for automatically operating air brakes 
from the driver’s cab, while a smaller 
type is now used on motor vehicles. 


Igranic Electric Co., Ltd. 

A newspaper counter and _totaliser 
(illus. p. 9), designed to register quires 
issuing from each folder and the imme- 
diate grand total, has a “‘ preset’”’ feature 
that gives a loud warning as soon as any 
desired number has been reached. Unit 
counter switches are mounted on the con- 
veyors and transmit a momentary im 
pulse for each batch of quires as they 
pass. A selector device enables the batch 
to consist of any number of quires. With- 
in the totaliser is a set of solenoid 
release mechanisms, one for each ex- 
ternal counter, and each incoming im- 
pulse is used to release a steel ball repre- 
senting a batch of quires. A small d.c. 
generator furnishes a low-voltage supply 
for the solenoid coils. Other exhibits 
include type 1009 across-the-line starter 
with thermal overload protection in each 
phase for use with small three-phase 
squirrel-cage or single-phase repulsion 
inductance motors. The starter can be 
enclosed in a heavy sheet steel or cast- 
iron case. Type 1721 high efficiency 
brake solenoids for d.c. or single-phase 
a.c. supplies in five sizes are available 
for pull or pusher operation. 


Kelvin Bottomley & Baird, Ltd. 

To demonstrate the Digby paint film 
testing apparatus a rubber lined vessel 
is divided into two cells by the painted 
steel plate so that both faces can be 
tested. The steel plate is immersed in 
an electrolyte (water or acid solutions) 
and forms a galvanic couple with a 
graphite plate also immersed. 

When the film is perfect the steel test 
plate is completely insulated, so that the 
galvanometer connected across the cell 
reads zero. As deterioration of the 
paint film sets in the galvanometer read- 
ings show the extent and a graph con- 
necting time and galvanometer readings 
is obtained to show the progressive 
breakdown. The cell is short circuited 
during the test (the short circuit being 
opened at intervals for the galvanometer 
readings to be taken) so that the paint 
film is maintained under galvanic stress. 
In another form, the Ulvanie, the action 
of light from a special form of carbon are 
lamp is combined with the galvanic 
stress. The cell is fitted with a vita- 
glass window and the graphite plate 
electrode is replaced by carbon rods, 
which allow the light to reach the paint 
film under test. 

A colour vision testing lantern (deve- 
loped by Dr. L. C. Martin in collabora- 
tion with the Medical Research Council) 
consists of a metal casing divided into 
two compartments, the upper containing 
a special electric bulb which has to 
comply with a rigid specification. 
Around the bulb is a revolvable cylinder 

earrying coloured filters specially se- 
lected and adjusted, and also indicators 
which show the examiner the colours. 
combinations of colours and size of aner 
ture exposed to the candidate. The 
lower compartment contains the con- 
trols. 

The ‘ Stabol” liquid compass has a 
magnet system that enables it to be 
shipped in place of the standard dry 
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card compass without requiring a com- 
promise to be effected in the correct ad- 
justment for the ship’s magnetism. 


George Kent, Ltd. 

This company’s principal exhibit is a 
*““Multelec ” recorder-controller (illus. 
p. 12) for industrial uses and capable of 
measuring and adjusting pH content, 
electrolytic conductivity, temperature 
and other conditions. Several types of 
automatic control gear can be asso- 
ciated with the recorder, which is obtain- 
able in single- and multi-point forms. 
As many as six temperature records can 
be printed concurrently on the same 
chart, switching from one point to an- 
other every minute. Each record is 
identified by an index number printed 
on the chart next to every point of the 
dotted record line. A record of two 
points can also be made by the pen, an 
interrupter mechanism causing one 
record to be made as a dotted line and 
the other as a series of dashes. 

The instrument operates on a potentio- 
metric principle that ensures automatic 
temperature compensation. It is in 
different to high or varying line resist- 
ance and provision is made for frequent 
automatic current standardising. Accur- 
acy is independent of the character- 
istics of the galvanometer, which is 
robust; a 0.001 in. deflection is detected 
and recorded. The frequency of the 
measuring cycle is high enough to en- 
sure that every change is recorded im- 
mediately, the chart width being 10 in. 


Claude Lyons, Ltd. 

A very large range of equipment being 
exhibited this year, largely for radio test- 
ing purposes, includes a standard-signal 
generator with a frequency range from 
9.5 ke. to 30.0 Mc. The accuracy of the 
voltage output is +0.1 mV below 3 Me, 
+0.2 mV from 3 to 10 Me and +0.4 mV 
between 10 and 30 Me. There is also a 
test signal generator for the ultra high- 
frequency waveband; a wavemeter (an 
improved model based on Type 224 with 
redesigned coils); and a megohm meter 
to indicate directly resistance values 
from 20,000 ohms to 50,000 megohms, a 
valve voltmeter being employed in a 
conventional ohmmeter circuit. 

Another new instrument (Type 583A) 
will indicate power level. It employs 
new high speed meter movements cali- 
brated in decibels. The ‘“ Strobotac’’ is 
a portable stroboscope calibrated directly 
to read r.p.m. Illumination is furnished 
by a neon lamp mounted in a reflector 
which focuses the light at a distance of 
approximately 8 in. from the instrument. 
By using multiple synchronisms speeds 
up to about 60,000 r.p.m. may be mea- 


sured. Instead of using rotating discs, 
shutters or other mechanical means 
intermittent viewing is accomplished 


wholly electrically by flashing a light of 
high intensity and brief duration (a 
matter of microseconds). 


Marconi-Ekco Instruments, Ltd. 

A standard radio-frequency generator 
of portable form, which will deliver 
either modulated or unmodulated signals 
having an amplitude adjustable from 
1 mV to 1 V, and a frequency range from 
85 ke. to 25 Me. coverable by a rotating 
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preset condensers selected by a_ low- 
loss switch which is mechanically 
coupled to the coil selector, has been 
designed for routine testing and align- 
ment of all-wave superheterodyne re- 
ceivers. In the case of the short-wave 
signal generator the output voltage is not 
brought out to a socket in the instru- 
ment panel, but appears across two ter- 
minals located at the end of a flexible 
cable. The terminating unit may thus 

e placed close to or even inside the 
receiver under test, so that the voltage 
is applied right at the desired point, thus 
eliminating (errors due to connecting 
leads. An “acorn” valve voltmeter is 
used in i of a thermocouple to mea- 
sure the attenuator input. 

Other radio items include test sets and 
various meters, as well as such medical 
apparatus as diathermy outfits and 
electro-therapeutists’ apparatus, an 
audiometer for the accurate testing of 
hearing for facilitating the prescription 
of deaf aids, a battery operated cardio- 
graph and a cardiophone for the audible 
and visual reproduction of heart sounds. 


Marconi’s Wirless Telegraph Co., Ltd. 

Apart from direction finders, aircraft 
equipment is on view, beside a short 
wave transmitter and an electrolytic re- 
corder as fitted to the company’s echo 
meter. 


Metropolitan-Vickers Electrical Co., Ltd. 

Type VP automatic voltage regulator is 
for use with small a.c. and d.c. gener- 
ators (including synchronous condensers) 
when extreme accuracy is not necessary. 
It has a wide range of field control and 
so is specially applicable to generators 
that are driven by prime movers without 
accurate speed governors. It consists of 
two stacks of rectangular carbon plates 
either in series or in parallel with the 
other. When the stacks are tilted for- 
ward there is a path of negligible re- 
sistance through the silver contacts, but 
when they are tilted backward they form 
a high resistance path. The regulator is 
damped by an air dash-pot; when the 
control solenoid is de-energised (or the 
—e is sufficiently low) the stacks are 
tilted. 

A subjective noise meter, self-contained 
and easily portable, is calibrated to read 
directly in “‘ phons,’”’ namely, aural com- 
parison of the noise under observation 
with a pure reference tone of fixed fre- 
quency and adjustable amplitude. The 
apparatus, which is contained in one box, 
consists essentially of a valve oscillator 
whose frequency is fixed at 800 cycles, a 
calibrated attenuator and two telephone 
earpieces. 

A new regulator for controlling the 
temperature of resistance furnaces of the 
muffle type is operated from a.c. mains 
and temperatures can be maintained at 
600 deg. C. to within +0.1 deg. C. over 
several hours, and to within +0.5 deg. C. 
for periods of the order of a week; a 
working range of from 20 to 600 deg. C. 
is possible. The regulator consists essen- 
tially of a Wheatstone bridge, one arm 
of which comprises a platinum resistance 
thermometer in the furnace. Unbalance 


of the bridge network causes the con- 
tacts of a highly sensitive moving-coil 
relay to close, 


reducing the bias on the 





Standard signal generator 
turret of eight coils, has been improved 
in several respects. 

A special form of preset frequency type 
signal generator, in which the variable 
condenser is replaced by a number of 


(Marconi-Ekco Instruments, Ltd.) 


grid of a pentode amplifier; the result- 
ing increase in anode current closes a 
power relay, consisting of a thermally 
operated vacuum switch, which effects 
control of the furnace current. By this 
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means the moving coil relay carries only 
a few micro- amps., thus minimising 
‘stiction’’ of the contacts, the possi- 
bility of which is also reduced by super- 
imposed impulses delivered at twenty- 
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face. The reflected light is received by a 
small rectifier type photo-cell connected 
to a very sensitive microammeter. 

A colorimeter for comparing the light 
transmission properties of liquids has a 





Automatic furnace temperature regulator, cover removed (Metro-Vick) 


second intervals from a condenser 
discharging through a neon lamp. 


Nalder Bros. & Thompson, Ltd. 

Improved recording (graphic) instru- 
ments, voltmeters, ammeters,  watt- 
meters, power factor meters and _fre- 
quency meters have recently been placed 
on the market. They are fitted with im- 
proved chart-driving mechanism to en- 
sure accurate timing, and curved glass 
fronts to enable the instantaneous indi- 
eation of the pointer to be easily 
observed. 


National Physical Laboratory 

Among a large collection of typical in- 
struments and accessory apparatus as 
used in the Metrology Department of the 
N.P.L. in connection with standardisa- 
tion and routine measurements, a pivot 
lapping machine is of interest in rela- 
tion to pivots and jewels in electricity 
meters, &c. It is an application of the 
principle of the vertical projector adapted 
for controlling the manufacture of pivots 
in the workshop. It consists of a 
standard watchmakers’ lathe with gap 
bed to which the optical system of the 
vertical projector has been added. It 
enables hardened steel pivots to be 
finished with any desired radius or other 
contour by means of a fine oil stone or 
lap. Pieces within the capacity of the 
lathe can be turned to any special shape 
or contour, being kept under continuous 
observation while the work is in pro- 
gress, and a high degree of precision can 
be attained. 


Rotherham & Sons, Ltd. 

Industrial clocks developed especially 
for scientific apparatus work have rotat- 
ing centre spindles, and can be fitted with 
attachments of various surts for carrying 
recording discs or drums. The usual 
times of rotation are one revolution in 
8. 12 or 24 hours or once in 7 days. 
There is also a small mechanical lag 
which obviates the uncertainty of action 
which is experienced when oil dash-pots 
are used; a larger type for heavy switch- 
gear is available. 


Salford Electrical Instruments, Ltd. 


This G.E.C. associated concern is 
showing newly designed 2-in. instru- 
ments in both projecting and _ flush 


mounting patterns, the moving-coil type 
from 25 mA upward, the rectifier type 
up to 10 mA and any voltage range, and 
the thermal type from 10 mA up to 12 A. 
There are new miniature portable 34-in. 
instruments and flush edgewise instru. 
ments are now fitted in a new design of 
case which was developed for the G.P.O. 
For comparing the gloss of various sur- 
faces, as indicated by specular and dif- 
fuse reflection properties, use is made of 
a “lamp unit,’’ which projects a coli- 
mated beam of light on to the test sur- 


lamp between two glass cells containing 
the liquids so that the light passes 
through the solutions on to two matched 
selenium rectifier photo-cells connected 
differentially to a sensitive microammeter 
scaled in absorption and _ extinction 
values. 

A transparency comparator for translu- 
cent materials and liquids consists of a 
simple lamp housing in which an aper- 
ture can be covered by the test sample 
and then by a photo-cell. 

An electrical micrometer for measuring 
the thickness of metal foils and sheets is 
of special value for the continuous indi- 
cation of the thickness of sheet coming 
from a rolling mill; no error is intro- 
duced if the sheet is covered with paper 
or grease. 

The instrument consists of a h.f. valve 
generator the frequency of which de- 
pends on the thickness and type of metal 
to be measured, which supplies current 
to one of a pair of coils fixed on each 
side of the metal foil. The transfer of 
energy from one coil to the other depends 
on the thickness and electrical conduc- 
tivity of the foil and thus the thickness 
ean be indicated on a suitable d.c. in- 
strument after rectification of the h.f. 
current. 

A hand tachometer comprises a 
generator and indicator connected by a 
flexible lead. The former is a small alter- 
nator fitted with a self-contained rectifier 
to give a d.c. output proportional to the 
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each separately portable, which are 
plugged into each other back to back 
so that there is no necessity for wiring 
between them and complete safety of 
operation is assured. The incoming 
transient breaks down a preset spark gap 
which causes the cathode-ray spot to 
sweep across the screen in a time con 
trollable between one microsecond and 
one millisecond with a time lag of a 
fraction of a microsecond; suitable tim- 
ing waves can afterwards be applied for 
comparison. 

A rectifier valve especially developed 
for supplying h.t. power for cathode-ray 
and television equipments has a half 
wave output of 3 mA at 6,000 V. 

A portable self-contained cathode-ray 
oscillograph operating from a.c. mains 
uses a gas focused tube and incorporates 
a linear time base suitable for viewing 
waves of 15-50,000 c.p.s., and a single- 
stage amplifier. 

An impedance bridge for telephone 
lines over the frequency range of 200- 
3,500 c.p.s. is arranged as a balanced-to- 
ground hybrid coil circuit, and the un- 
known impedance is balanced with re- 
spect to both real and imaginary 
components of impedance by a _ shunt 


arrangement of calibrated resistance and 
decades. 


capacity 








Cathode-ray oscillograph (Standard 
Telephones) 


intended for the 
measurement of noise and cross-talk 
effects upon communication circuits 
down to a level of 0.02 mV may also be 
used as a valve voltmeter. 


A psophometer 


Synchronome Co., Ltd. 

Mr. F. Hope-Jones has combined a free 
pendulum and slave into a single unit, 
so enabling him to offer a clock of high 
precision at a modest price. The motive 
power is derived from a Synchronome 
remontoire. 


Sun-Vic Controls, Ltd. 

Features of a hot-wire vacuum switch 
which has been applied to most types of 
precision temperature control devices 





Electrical micrometer (Salford Electrical Instruments, Ltd.) 


speed. The indicator is a small moving 
coil voltmeter calibrated in r.p.m. and ft. 
per min. 


Standard Telephones & Cables, Ltd. 
A recorder of high speed transients 
consists ofa tube unit and a mains unit, 


are that the breaking of the main circuit 
oceurs in vacuum and no arc is formed 
on a.c. or d.c., while the switch is 
actuated by the expansion of a filament 
carrying a control current of 25 mA. 
This control circuit is non-inductive and 
so greatly reduces arcing at the control 
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ontacts. Also, it has an inherent time 
ielay of two or three seconds, which 
liminates *‘ chatter at the main con- 





Sun-Vic adjustable thermostat for air- 
temperature control 
tacts. This ‘‘ HVS” switch may be used 
with all existing types of thermostat. 
Telegraph Construction & Maintenance 
Co., Ltd. 

Besides ‘‘ Mumetal”’ parts as used in 
other manufacturers’ products (a num- 
ber of other exhibitors’ instruments in- 
corporate components made of magnetic 
alloys of this sort) cores are shown “made 
up of alloy wire and tape, the extra sub- 


division thus obtained reducing eddy 
current losses. There are also “ Tel- 
con” insulated cables for high frequen- 


cies and broadcast relaying. Low-loss 
cables employing “ Telconax ” insulation 
for high-frequency connections and 
aerial leads, anti-interference systems 
and relay working; a dipole television 
aerial specially designed for both sound 
and vision; an all-wave anti-static aerial 
for broadcast reception on 7-2,000 m.; 
and anti-interference aerial systems. 


Thermal Syndicate, Ltd. 

This company’s portable fluoroscope 
has been designed in collaboration with 
the Home Office to satisfy the need for 
a portable outfit for police and legal in- 
vestigation work. It can be used for the 
identification of forged documents and 
the examination of stains or body scars. 
Extreme portability with flexibility of 
operation are features of the design. The 
lamp is detachable from the stand so 
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developed at the National Physical 
Laboratory for the accurate measure- 
ment of the permitivity and power fac- 
tor of dielectrics at frequencies of from 
10 ke. to 100 megacycles has two inter- 
changeable electrode systems for solid 
as well as liquid dielectrics. 

A limit bridge for the rapid testing of 
mass-produced resistors within any given 
percentage tolerance gives definite indi- 
cation of percentage out-of-balance 
and makes it possible to test up to 60 
resistors a minute. An instrument used 
to locate “flashing” faults (in power 








Radio-frequency dielectric test set 


cable lines) by a method developed by 
Callender’s Cable & Construction Co., 
Ltd., requires the faulty cable to be 
joined at both ends to a good cable. Both 
are charged up by a kenotron. When 
the voltage reaches a value sufficient to 
cause breakdown, the fault flashes over 
and currents flow from the cables to 
earth. The readings are obtained on two 
locators connected to either end of the 
faulty cable. 

Heat insulation test meters have been 
designed to measure heat emissivity by 





Portable fluoroscope (Thermal Syndicate, Ltd.) 


that it can be carried for a general 
search over a wide area, after which it 
may be set up for the close examination 
or photographing of a particular area. 
The mercury vapour burner used is an 
incandescent cathode discharge tube 
having a pure fused quartz (Vitreosil) 
envelope which passes ultra-violet radia- 
tion down to below 2,000 A°. 


H. Tinsley & Co. 


A radio-frequency dielectric test set 


a method developed by Chance Brothers, 
Ltd. A radio-frequency capacitance and 
power factor tester for mass-produced 
condensers at a frequency of 1,000 ke. 
operates on the principle of tuned cir- 
cuits. with a sensitive valve voltmeter 
(with reflecting galvanometer) as de- 
tector. 
Tintometer, Ltd. 

This company is now supplying a 
special cubicle with adjustable table and 





seat for use with its colour-measuring 


instruments. 


Tungum Sales Co., Ltd. 


The alloy known as “Tungum” is 
non - magnetic and can be forged, 
stamped, cast, made into high-pressure 


tubes, etc. It resists many kinds of 
corrosion and it can be chromium 
plated without previous nickelling. The 
alloy is said to have good bearing pro- 
perties, to be exceptionally ductile, and 
to be obtainable in varying degrees of 
hardness. “ Tungum’”’ stranded wires in 








(H. Tinsley & Co.) 


the form of wireless aerials have been 
supplied by Marconi’s for Imperial Air- 
ways aircraft and also to the British 
Power Boat Co. Samples are exhibited in 
spring form as made by the West Brom- 
wich Spring Co., and as gauze manufac- 
tured by Riddell Cousland & Co.; also of 
solder produced by Johnson Matthey & 
Co., and welded specimens. 


Ernest Turner Elec, Instruments, Ltd. 

An improved form of _ linesman’s 
detector, described as G.P.O. detector No. 
, is a d.c. millivoltmeter having six 
ranges actuated by a positive click type 
of switch. Sector pattern switchboard in- 
struments with interchangeable dials are 
primarily designed to assist semi-skilled 
labour on quantity checking where a 
number of limit points are required on a 
single instrument. A small portable in- 
strument designed for checking light 
fluctuations in cine printing mac hines is 
self-contained and incorporates a photo 
electric cell. Moving coil instruments 
of various ranges and sizes for broadcast 
and film recording circuits have an ex- 
ceedingly high degree of damping. 
Various types of instruments in moulded 
bakelite cases of standard sizes incorpor- 
ate a metallic screen deposited on the in- 
side of the case for shielding movements 
from stray external fields. 


Westinghouse Brake & Signal Co., Ltd. 

Metal rectifiers for cinema projector 
ares entirely . dispense with resistances 
and include a new _ constant-current 
ballasting circuit, which reduces the 
power consumption of the plant as a 
whole to about half, and achieves a like 
reduction in maximum demand charges. 
A small plate type metal rectifier has 
been introduced to increase the range. 
The elements have dimensions about 
one-quarter of the plates used for 
electro-plating rectifiers, ete. Its chief 
uses are for battery charging and the 
operation of solenoids. 

In addition to the well-known range 
for use with moving coil meters, a new 
model is available in the 10mA size for 
higher resistance movements, such as in 
some forms of suppressed zerometers, 
graphic recorders, and remote indicating 
meters. 


Zenith Electric Co., Ltd. 

In addition to a varied selection of 
resistances of different kinds, the newest 
item is a single-phase meter-testing set 
with continuously variable control of 
current, potential and power factor. 


THE ELECTRICAL REVIEW 





JANUARY 1, 1937 


Cathode-ray Oscillograph Measurements 


NE of the 

most 

s triking 
d eve lopments 
in the sphere 
of technical and 
scientific measurements arises from the ever-widening applica- 
tion of the cathode-ray oscillograph. This extension is by no 
means limited to the measurement of primarily electrical quan- 
tities. Practically any variations or operations which can be 
translated by suitable means into electrical quantities can be 
indicated or photographically recorded with the cathode-ray 
oscillograph. Moreover, the possibility of deflecting the cathode 
beam along two axes results in many applications where 
records of quantities are required to some other base than time. 

A mere enumeration of some of the uses to which this ver- 
satile instrument has been or may be put, e.g., television 
reception, radio measurements, controlled and uncontrolled 
transient phenomena of all kinds, measurement of non-elec- 
trical phenomena, such as explosion pressure waves, depth 
soundings, &c., is enough to show that in some cases the 
cathode-ray oscillograph is essential, while in other cases it 
offers the best solution. 

The convenience of this flexible and practically inertia-free 
indicator makes its ultimate range and applications difficult to 
visualise. Such a view, however, must not be taken to imply 
that the cathode-ray oscillograph is destined finally to become 
the common denominator of all measuring instruments. In 
certain cases its use offers greater advantages as a means of 
demonstration, rather than of measurement. Thus, polar 
curves of light distribution of various lamps may be ele- 
gantly shown on the screen of a cathode-ray oscillograph, but 
for the accurate determination of such curves a more direct 
method may well be preferred. In general, it may be said 
that the main sphere of use of the cathode-ray oscillograph is 
in the measurement of high-frequency or short-time phe- 
nomena, particularly transients, and that its employment as 
an alternative to existing methods of measurement of steady 
or comparatively slow cyclic quantities is not usually advan- 
tageous. 

A certain prejudice against, and mistrust of, records ob- 
tained from the cathode-ray oscillograph have been shown by 
some who have had no such doubts as to the veracity of the 
oscillograms obtained with the electromagnetic type. While 
the strip oscillograph can be made reliable for frequencies 
within the range of the instrument—about 10,000 cycles per 
second—the cathode-ray oscillograph will detect, and if of a 
suitable type record, frequencies which would have passed 
unnoticed and in many cases unsuspected on the former in- 
strument. It is true that distortion may arise from the sus- 
ceptibility of the cathode-ray beam to stray magnetic and 
electric fields in the controls, but distortion from such causes is 
preventable. Moreover, the cathode-ray oscillograph does not 
itself produce distortion, except in certain predictable and 
usually avoidable ways. 


By S. Parker 


Types of Oscillograph 

Although based on a common principle, the diversity in 
appearance, size and construction of the different forms of the 
cathode-ray oscillograph is as great as their applications. Com- 
plete equipments may weigh from a few pounds to many 
hundredweights and cost from a few pounds to several hun- 
dreds. They may be variously classified under headings of 
cathode voltage, hot or cold cathode, gas-filled or vacuum, 
permanently or continuously evacuated, internal or external 
recording, &c. The choice of type for a given measurement is 
primarily determined by the “‘ writing speed,’’ e.g., the maxi- 
mum speed at which a single traverse of the spot can be 
recorded. 

The low-voltage type, with an anode voltage of from a few 
hundred up to a few thousand volts, a hot cathode and a 
widened range of screen materials provides an adequate writ- 
ing speed for a large proportion of oscillographic measure- 
ments. For such purposes, the low-voltage cathode-ray oscillo- 
graph has become, so far as this is possible in such a rapidly 
developing technique, a standard instrument and is often 
supplied complete with controls as a unit equipment ready for 
immediate use. Such gas-filled or vacuum tubes cost but a few 
pounds, while the controls are relatively simple and inexpen- 
sive equipment. A complete low-voltage equipment can be 
constructed for £25, or even less, and consequently might well 
form part of the equipment of colleges and schools. 

The other main class of instrument, for the highest record- 
ing speeds such as are necessary, for example, in investigations 
of the dielectric breakdown of gases involving times of the 
order of 10—* second, is the cold-cathode, high-voltage type. 
Here little standardisation is found as each instrument is 
usually designed for one class of work. Some have an 


Smith, D.Sc., 
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adequate de 
flection with 
500 V_ applied 
to the deflector 
plates, while 
others allow 
more than 200 times this voltage to be applied direct. 

This class in its most refined form commonly employs a 
metal, continuously evacuated, construction with internal, or 
in some of its forms external, photography. In its simpler 
forms it can be made for as little as £100 or £200, but for 
special purposes this amount is greatly exceeded. Complica- 
tion necessarily arises from the associated pumping equipment, 
while time is required for evacuation. 

Sealed-glass instruments with external photography offer 
certain simplifications in this class; while having more limited 
writing speeds than the continuously-evacuated type, they are, 
nevertheless, capable of performing a very wide range of 
measurements, including transients of 0.5 microsecond in 
duration. Their ever-readiness for use and their low cost 
(about £40) makes them of interest to certain institutions. 
As regards controls and auxiliary equipment, these are largely 
governed by the particular applications, so that for varied 
work different equipment is often called for. In this respect 
there is nothing to choose between metal and sealed tubes. 

In addition to the above, intermediate-voltage cold-cathode 
instruments of high writing speeds have also been developed, 
but it is not easy to say at present whether more or fewer 
types will survive. 


M.I.E.E., Assoc.M.Inst.C.E., 


Auxiliary Apparatus 

Closely connected with the question of application, is that 
of control. Although one or other of the different forms of 
the cathode-ray oscillograph is available to meet most require- 
ments, the extent to which use may be made of its properties 
depends on the associated control apparatus. A striking ex- 
ample of this is shown in the use of the low- or medium- 
voltage tubes as image reproducers in television. Development 
of circuits and apparatus for the correct control of the beam 
has thus progressed with the development of the instrument 
itself, but caution is ever needed to ensure faithful reproduc- 
tion of the phenomenon under investigation. 

The high-voltage supplies necessary for energising the 
cathode and time-base circuits are often combined in the case 
of low-voltage equipments, but they are necessarily separate 
in the case of equipments with higher cathode voltages. These 
supplies are furnished by thermionic tube or metal rectifiers. 

The time-base unit for low-voltage tubes normally employs 
either a gas-filled relay or an arrangement of hard valves to 
control the charge and discharge of a condenser. For uncon- 
trolled transient recording with high-voltage oscillographs, the 
control of the time-sweeping, releasing and trapping of the beam 
is effected by either a ‘‘ Kipp”’ valve relay or spark-gap relay. 
The latter may be “‘ triggered’’ at the requisite moment by a 
small proportion of the voltage under investigation or by the 
light from a spark in the test circuit. As an example of 
uncontrolled transient recording the investigation of lightning 
voltages and currents on transmission lines may be mentioned. 


Deflection Sensitivity 

For a given cathode voltage, the deflectional sensitivity is 
fixed by the geometry of the oscillograph and is thus somewhat 
restricted in range. The deflection D is given approximately 
by the relation D=K/Lv, where r= voltage applied to de- 

“Va 

flector plates of length 7 and spacing d, L=length from the 
deflector plates to the screen and V=the anode voltage. The 
low deflectional sensitivities of high-speed instruments are not 
a disadvantage when, as is common, they are used in connec- 
tion with high-voltage impulse testing research. When, how- 
ever, high writing speeds are essential with small deflecting 
voltages, difficulty may be experienced in obtaining adequate 
deflections. 

With the low-voltage cathode-ray oscillograph, amplifiers are 
frequently used to produce the necessary deflecting voltages 
from the small voltage variations available, as in the applica- 
tion to the electrocardiograph, engine indicator, measurement 
of B-H curves of iron, etc. The design of these amplifiers 
must be considered with regard to the frequency range over 
which linear amplification is essential, in order to prevent 
distortion. 

Similarly, the voltages to be measured in impulse testing 
are, except for very specialised instruments, far in excess of 
the permissible voltage of the deflection plates, and accordingly 
potential dividers have to be employed. The design of these 
dividers presents many difficulties if a faithful reproduction 
of the applied wave form is to be obtained. ‘The construction 
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of the delay cable placed between the potential divider and 
the oscillograph to delay the arrival of the phenomenon at the 
deflection plates until the time base is in operation must also 
receive careful attention. 

An oscillograph is not a precision measuring instrument nor 
does there appear to be any likelihood of its becoming one. 
[he many factors involved in measurements made from a 
cathode-ray oscillogram—cathode voltage, speed and uniformity 
of time traverse, thickness of trace, curvature of screen, posi- 
tion of camera, voltage amplifier or divider—all tend to con- 
firm the view that, to say nothing of cost, the cathode-ray 
oscillograph will not be used where more direct methods are 
available, but only where its unique properties make it indis- 
pensable. Many of the variables mentioned above as affecting 
the record obtained may be eliminated by applying voltage and 
time calibrations to each record before any changes in condi- 
tions are made. Timing calibrations are commonly applied 
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by means of a valve oscillator. Wherever possible calibrating 
voltages should be applied in such a position in the circuit to 
check any amplifier or voltage divider used. 

Again, a word must be said regarding technique. While 
ordinary experimental skill may suffice to obtain good results 
with the simpler equipment, the avoidance of distortion often 
makes greater demands. For the finest high-speed work, a 
combination of skill, patience and ingenuity is often called 
for, such as will be found in the research worker or specialist. 
Where used, either necessarily or for preference, the effects 
of the cathode-ray oscillograph may be far-reaching. It has 
made possible the definition of impulse voltage tests on power 
apparatus which may be subjected to lightning strokes in 
operation. Our quantitative knowledge of the voltages and 
current magnitudes and variations in natural lightning also 
owes much to the cathode-ray oscillograph, thus enabling 
switch and protective gear to be more scientifically designed. 








The Commercial Engineer. 


HE term ‘“‘ commercial engineer’’ has 
yet to be properly defined. In other 
branches of our industry, clear defini- 
tions have been given to particular duties; 
for instance, the designer, the works manager, the buyer, etc., 
and for closer definition of the duties carried out by a parti- 
cular individual, these definitions may again be sub-divided. 

But what, exactly, is the commercial engineer? Is he rated 
higher or lower than the sales engineer, or is “‘ commercial 
engineer’’ another term for “‘sales engineer’’? To make 
the term ‘‘ sales engineer”’ obsolete would be an error, for it 
clearly explains the sales engineer's duties and shows that he 
is directly concerned with the obtaining of orders for his com- 
pany. The commercial engineer is something more than that. 
His qualifications should enable him to handle not only sales 
matters but also financial business 

During last year Mr. E. S. Byng read a paper before the 
I.E.E. on the ‘‘ Engineer Administrator,” and, no doubt, this 
term could replace the title ‘‘commercial engineer.’’ There 
is, however, this essential difference between the two: the 
term ‘engineer administrator ’’ gives little indication of the 
individual’s occupation other than that he is an engineer in 
an administrative capacity, whereas the words ‘‘ commercial 
engineer’ indicate in a fuller sense that the engineer referred 
to has a knowledge of financial and technical matters. 

More and more specialisation is being thrust upon us, and 
it may be that in the not-far-distant future there will be a 
further separation of the commercial engineer’s duties. We 
may conveniently look upon sales engineering as a branch of 
commercial engineering, and in the past it has been the policy 
of manufacturing companies to employ reasonably proficient 
technical engineers on their sales force. A large proportion of 
their time is wasted in discussing matters of no technical in- 
terest, and the discussions could have taken place equally 
effectively with non-technical salesmen. 


Sales Costs and Prices 

The commercial engineer, while being concerned chiefly with 
sales and finance relating to sales, must also make sure that 
his efforts are not being hampered by circumstances outside 
his control, and if so he must see that the hampering circum- 
stances are removed. For instance, intelligent advertising of 
electricity would be partially wasted if the cost of electric 
power was prohibitive. It would be more profitable from all 
angles to allocate the budgeted expenditure of advertising to 
reducing the cost of power. There are certain definite values 
(although these values are not easily determined) where adver- 
tisement and sales costs and commodity prices are at their 
most economical limit and where, by altering any one of them, 
the ultimate result is decreased. 

If each departmental head in a factory is highly efficient, it 
follows that the factory itself will be run on efficient lines, and 
it must be remembered that it cannot be more efficient than 
its least competent department. For instance, to have a highly 
efficient ordering department and a disorganised despatch 
department would indicate that the factory's efficiency could 
not be greater than that of the despatch department. While 
the organising of the various departments in a concern is nor- 
mally outside the jurisdiction of the commercial engineer, it 
would be his duty to bring the greatest possible pressure to 
bear upon the disorganised department to obtain an improve- 
ment. 

Thus, by examining each department individually and by 
making every useful improvement, a pitch of efficiency would 
be reached upon which it would be difficult to improve. While 
these remarks can be applied in their widest sense, they apply 
particularly, perhaps, to factories capable of being organised 


A link between buyer 
and seller 


By J. M. Reekie 


on flow production lines. To-day, with the 
rising trend of business, efficiency is the key- 
note for maximum success; the commercial 
and industrial world wants quick results. 

No concern will keep its place in industry unless it is con- 
tinually examining ways and means of producing a better 
article at a lower price, at either the same or at a higher profit. 
It is the duty of the commercial engineer to endeavour always 
to reduce sales costs and to give greater satisfaction to his 
customers by rendering better service. Sales costs should not 
be lowered by reducing salaries, which is generally false 
economy, but by a better knowledge of the facts appertaining 
to them, or, what is the same thing, obtain better results with 
less effort. 


Necessity of Imagination 

Commercial engineers, therefore, must have an inherent 
enthusiasm and take an energetic delight in furthering the 
prospects of the industry, and if these qualities are not to a 
large extent latent in them much of their work will be value- 
less. To be completely successful, an abundance of imagina- 
tion is essential, together with the necessary intelligence to 
guide it into the right direction. These qualities, combined 
with detailed and sustained effort and with patience to wait 
for results, will enable anyone to tread confidently the road 
to attainment. The commercial engineer, too, must be a 
leader if he is to be graded at a higher level than the sales 
engineer. He must see to it that if difficulties arise which 
are likely to affect his assistants and those who have had no 
part in creating these difficulties, his assistants are sheltered 
from them and are yet kept enthusiastic. 

It should always be remembered that should any department 
be lacking in efficiency, the sales force are very liable to point 
to it as the reason for their failures, should there be any. 
They must not excuse themselves by blaming their difficulties 
upon the inefficient department, for then they, too, will 
degenerate into inefficiency. The department which is lacking 
in efficient management must be made efficient. 

M. A. Detroeuf, in one of his lectures, gave an analysis on 
‘‘How to Succeed.”’ This analysis applies equally well to 
commercial engineers as to others, but there are many who 
will not agree that his grading of qualities for success are 
correct. He gives them as follows :—Trust, willingness, good 
nature, intelligence, common sense and imagination. 

While to go into detailed consideration of each quality is 
unnecessary, if would seem that his last quality should come 
first, especially as he was referring in his address to success 
in business. Perhaps after imagination should come intelli- 
gence, and then trust; the others are of less importance. It 
may seem unreasonable that in the rearrangement “ trust” 
has been put third, for it is well known that many people sail- 
ing on just the right side of the law have been more successful 
than those whose rectitude has been considerably greater. 
The greatest of businesses, however, have been built on trust, 
their customers having complete confidence in them. 

So the commercial engineer must be more than a routine 
sales engineer. He must have a resoluteness which is not so 
necessary in some of the other branches of the industry, for 
he is the negotiator between the buyer and the seller. It has 
been said, with perhaps more than a semblance of truth, that 
there are two sets of expressions in the world—the expression 
of the buyer and that of the seller. No man can spend his life 
depreciating goods and reach middle age without a part of 
his professional sneer remaining on his face. Conversely, the 
man who sells and consequently spends his life in praise and 
overpraise, must at last retain some benevolence in his 
expression. 


¥ 
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A Large Works 


RIOR to the reconstruction of the 
P new Cardiff iron and steel works 

of Guest Keen Baldwin’s Iron 
& Steel .Co., Ltd., the new electrical 
installation of which was described in our last issue, the elec- 
tricity consumed, representing a load of 4,000 kW, was all 
d.c. (480 V) and was generated at the works by steam-driven 
sets using the exhaust from some of the mill engines, supple- 
mented by steam raised in boilers fired by blast-furnace gas 
and coal. 

In view of the favourable 
terms offered by the Cardiff 
Corporation electricity under- 
taking, however, it was decided 
to take practically the whole of 
the supply for the new works 
from the public mains and to 
utilise all the surplus _blast- 


The main central sub-station. In 

the front are rotary convertors 

and transformers, while the set 

at the back is the flywheel energy 

equalising generator for the 
bloom mill 








furnace and coke-oven gas for 
steam raising and reheating. 

Duplicate feeders convey 
energy at 33 kV, three-phase, 
from the Roath power station to 
two 15,000-kVA _ on-load _tap- 
changing transformers housed in 
‘open ’”’ cubicles outside the 
primary main works sub-station, 
which houses also the energy- 
equalising set for the main 
blooming mill drive. Part of 
the supply, which is transformed to 11 kV by these trans- 
formers, is transmitted to a second main sub-station near the 
blast furnaces—one of the works load centres—by duplicate 
interconnectors. 

At both of these main sub-stations part of the supply is 
transformed to 3.3 kV, the pressure adopted for all a.c. motors 
of 150 h.p. and over, part to 400 V for all a.c. motors of 
up to 150 h.p., while some is converted to 480/500 V d.c. 
for the reversing and variable-speed motors. The lighting 
system is served at 115 V (25 V for head lamps). There are 
also four ‘‘ secondary’ sub-stations at other load centres 


throughout the works, at each of which energy is transformed 
to 400 V. These are embraced in a 3.3-kV ring main, which 
is completed by the above-mentioned 11-kV cables connecting 
the two main sub-stations. 

These sub-stations are also connected by d.c. supply cables. 





Local ring mains connect the more important d.c. circuits. 

At the two main sub-stations there are four 5,000-kVA, 
11/3.38-kV transformers and three 1,000-kVA, 11-kV/400-V 
transformers, in addition to the 33-kV/11-kV equipment, and 
they are all situated in cubicles outside the sub-station build- 
ings. At the same centres, for d.c. supply, there are five 


From private to public supply 


(Elec. Rev. photo. 
efficient water supply to the works of vital importance. A 
comprehensive installation of vertical motor-driven pumps 
keeps large tower tanks supplied from the docks, and the 
nine motors vary in size from 45 h.p. to 210 h.p., one being 
a 3,300-V a.c., others low-pressure a.c., and some d.c. machines. 
All these motors are automatically controlled. 
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Distribution Scheme 


2,000-kW rotary convertors, which run 
in parallel with steam turbo-generators, 
affording a total d.c. plant capacity of 
11,750 kW. At each of the other four 
sub-stations the 3.3-kV supply is partly transformed to 400 V. 
The 11-kV switchboards are of the horizontal isolation type, 
while the 3.3-kV and 400-V supplies are controlled by iron- 
clad switchboards of the vertical-isolation type, and open-type 
slate panel switchboards control the d.c. supplies. 





(Elec. Rev. photo. 

Great importance has been attached to the provision of 
adequate protection for the whole of the electrical system and 
equipment. In view of the control of the incoming supply 
by the Cardiff Corporation to limit possible surges on the 
11-kV system to 350,000 kVA, all the 11-kV switchgear has 
a rupturing capacity of that figure. Further, the 33-kV cables 
are protected by the McColl system and the 11-kV sub-station 
interconnectors by the B.T.-H. self-compensated system. The 
11/3.3-kV and 11-kV/400-V transformers are designed and 
grouped so as to limit shock surges to 100,000 kVA and 
25,000 kVA, respectively, thereby permitting the use of ordinary 
commercial 3.3-kV and 400-V switchgear. The 400-V local dis- 
tribution systems are segregated so that faults are confined 
to the immediate localities. 

All the 400-V a.c. and 480-V d.c. motor controllers are relied 
on to protect the motors from overloads, but the circuit cables 
are protected either by automatic circuit- 
breakers or by high-rupturing capacity fuses. 
These fuses and the circuit-breakers are rated 
well above the full loads of the motors, so 
that they only operate in the event of a local 
circuit supply failure and not as the result 
of overload. 

It is stressed that safety and reliability 
were important aims in scientifically design- 


‘“ 
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The pump house containing nine sets ranging 
from 45 to 210 h.p. controlled by float 
switches 


ing the distribution system with well-selected 
cartridge fuses. Under such conditions a fuse 
failure definitely indicates that the trouble is 
electrical, and so ensures that the right man 
it called on to remedy the defect. Taking the 
distribution system as a whole, the design 
may be said to provide for practically un- 
limited future needs and maximum continuity 
of service. 

Necessity for cooling the blast- and steel- 
furnace jackets and the mill rolls renders an 





1, 1937 


which run 
yenerators, 
apacity of 
other four 
to 400 V. 
tion type, 
| by iron- 
open-type 





ev. photo. 


ision of 
fem and 
supply 
on the 
ear has 
V cables 
-station 
n. The 
ed and 
TA and 
rdinary 
cal dis- 
onfined 


2 relied 
; cables 
circuit- 
r fuses. 
e rated 
ors, so 
a local 

result 


ability 
lesign- 





inging 
float 


lected 
a fuse 
ible is 
[ man 
ig the 
lesign 
y un- 
inuity 


steel- 
rs an 
e. A 
umps 
l the 
being 
ines. 











ma iden 


mote i Bi asst as ied Bats oi eo 


net eB ht ll 


sata tio 


- 


JANuARY 1, 1937 


THE ELECTRICAL REVIEW 


19 


Phase Displacement in Interconnected Systems. 
By R. C. Golding, M.Sc.(Eng.), A.M.LE.E. 


N an article which appeared in the ELecrricaL Review of 
August 14th details were given of the meaning of reactive 
loading. The present article discusses the bearing of this 

upon the paralleling of ring mains, voltage and p.f control. 
it is @ first essential that the operator should possess a ready 
means of picturing the direction of current flow through the 
station import and export panels. A simple method of doing 


this, which has been found to answer well in the case of , 


students, is to ignore entirely the preconceived idea of leading 
current flowing out to charge a line or cable. Instead of this, 
it must be recognised that every line or condenser, once 
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charged to an alternating potential, possesses an intrinsic 
capability of supplying lagging current to the system at zero 
power factor. 

The simplicity of this method of treatment will be realised 
by imagining a station to have a connected load requiring 
2,000 kVA at zero lagging p.f.; and to be connected to an open- 
ended line which requires 2,000 kVA-at zero leading p.f. The 
line then supplies the 2,000 kVA at zero lagging p.f. to the 
undertaking, the generators operate at unity p.f., and the 
kilovar meter reads 2,000 kVA import, while such problems 
as line voltage rise and “‘ negative drop”’ through transformer 
impedances disappear, becoming normal voltage drop in both 
cases, since the direction of current is assumed to 
be reversed. This method of treatment can be 


Difficulty is sometimes experienced in synchronising a long 
high-voltage ring main. If this is attempted at any point 
where, on completion of the operation, considerable wattful 
or wattless current is going to flow, a surge will result tending 
momentarily to affect the generators nearest to the point of 
closure. On a 182-kV ring main 380 miles long, a maximum 
deviation of 25 deg. has 
been noticed before clos- 
ing. There is no ready 
means of overcoming this 
difficulty under normal 
operating conditions with- 
out the installation of 
phase-shifting apparatus. 

Fig. 2 (a) represents a 
power station P charging 
the line PR and supplying 
the load at a tapping point 
Q. S is a further power 
station, at half the dis- 
tance PR, which for the 
moment is assumed to be 
floating on the line. 

The constants for the 
various parts of the line 
are : Ic=charging current; 





R=resistance ; X=react- 
ance; all proportional to wry, R, ¢. Golding, brief details of 
distance. whose career appear in our Per- 


In diagram 2 (b), OQ is sonal column 
the voltage received at Q, 
Oq being the load current lagging behind OQ. Assuming for 
@ moment that a generator is working at Q, it must supply 
the load current Oq, and the charging current to the open- 
circuited end of the line, represented by qs. Os is now the 
load on the generator at Q. If the generator is now moved 
back to S, then OS, the generated voltage, will lead OQ by 
an angle depending upon the line drop IX and IR. sp, the 
charging current from S to Q, is drawn perpendicular to OS, 
while IR, for simplicity, is made parallel to OT, the average 
position for the load over the distance SQ. Similarly, if the 
generator be now moved back to P, OP becomes the generated 
voltage and Or represents the generated current in phase and 
magnitude. 

The angular displacement between OP and OQ represents 
the phase displacement which would be indicated on the 





extended to cover all conditions of operation, ¢.g., 
the effect of charging too much line from a station 
is to import too many lagging kilovars, when the 
generators must run at a leading p.f. to cancel these 
out. 

The combined effect of power and wattless load- 
ing can be readily grasped after a little practice, 
in the form of the common p.f. meter, as shown in 


Fig. 1. 
Kilovars are measured along the abscissa, while 
kW are along the ordinate. Marking these + or —, 


according to whether they are exported or 
imported, the top half of the diagram represents 
outgoing energy and the bottom half incoming. 
Remembering that ‘‘ kilovars” are taken to repre- 
sent lagging reactive current only, the export of 
this, together with the export of kilowatts, would 
be represented by the Jines OA, OB respectively, 
or, following vectorial practice, a resultant OC. 
This is in the outgoing half of the diagram, and 
compared with its associated kW line OT, is shown 
to be lagging. The station is therefore exporting 
energy at a lagging power factor. 

Similarly importing kilovars, importing kilowatts, 
is shown by the lines OE, OD, OF, to be importing 
energy at a lagging power factor, the line OF this 
time being compared with the incoming kilowatt 
line OS. 

Thus a few kilowatts alteration from export to import can 
change a leading current to a lagging one, since lag or lead 
must be viewed from the direction of the source of energy. 
A generator charging a long line and exporting a few kilo- 
watts has a true kVA represented by OL, leading with respect 
to OT, but once these kilowatts are reduced and a few are 
imported, as at OM, the diagram must be viewed from the 
external point of view, when the same charging current is 
seen to be lagging behind OS. 











Fig. 2 


synchroscope if we imagine that Q is geographically adjacent 
to P and it is desired to connect these points together to form 
a ring main. It will be noticed that this phase displacement 
is due to a combination of load and charging current, OQ being 
numerically less than OP by an amount depending upon the 
load transfer over the line. The lines PSQ and qspr are only 
approximate and will in practice be represented by hyper- 
bolas. 

Taking into account the open circuit portion of the line QR, 
this will cause a rise in voltage at the end R, and is indicated 
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in Fig. 2 (b) by the small triangle QBR, OR being the open- 
circuit voltage at R. In this case it is purely leading current 
which causes the voltage at R to iag still further behind that 
at P. Thus the cause of the phase displacement is flow of 
current away from P, irrespective of whether this is leading 
or lagging. 

While as a rule this difficulty cannot be overcome, in the 
more common case of two or more power stations supplying 
loads between them steps can be taken to minimise the surge 
resulting from closure of the ring. 

Fig. 3 (a) illustrates this condition, the vector diagram illus- 
trating approximately the conditions on the high-voltage side 
of the transformers at stations A and B. OX is the received 
voltage at the load L, this being supplied in two parts, 3L by 
station A and 3L by station B. It is supposed that each station 
is generating an equal amount of charging current GA'’GA and 
YGB for A and B respectively. Generated currents are then 
O,GA and O,GB, enabling the vector positions of the generator 
voltages O,VA and O,VB to be determined. 

Voltmeters and synchroscope connected across the point of 
closure will show VA to be greater than VB and a phase 
difference of VA, O,VB. 

Common practice is to decrease the transformer ratio at A 
(tap up) and increase the ratio 
at B (tap down) in an effort to Q - 
equalise the voltages before 2 
closing the switch. This, how- 
ever, on closing the switch. 
while preventing any flow of 
wattless current, will cause You 
O,VA and O,VB to swing wider 
apart and cause a larger power 
flow, tending to unsteady the 
adjacent generators. This is 
more serious than a transfer of 
wattless current, the effect of 
which is to alter the pressure of 
the station bus-bars, but can be 
corrected by tap-changing. 
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two adjacent large stations, the voltage on the interconnector 
can be regarded as fixed and held constant by the larger 
stations. 

Since the generator voltage is held constant by the regu- 
lator there is no possibility of an increased voltage drop 
through the transformer as the export increases. This ex- 
port must, therefore, take place at an ‘‘ improved ” p.f. which, 
in practice, may cause the generators to lead, resulting in a 
‘tapping down” operation. This is explained vectorially in 
fig. 4; (A) represents the more common case where a large 
station is able to control the voltage VG of the interconnector. 

In (C) O,IL is the initial load kVA, O,IC the imported kilo- 
vars, then O,IG is the generated kVA, in phase (say) with 
VS the fixed station voltage. As the load kVA is increased to 
9IL, VS advances to VS’, while IG’ becomes the generated kVA 
lagging behind VS’; (B) shows the voltage drop on the inter- 
connector from VG to VG’ as the load transfer increases. (D) 
represents the case of the small station which is unable 
materially to affect the interconnector voltage. Here (E) 
shows that as the voltage vector advances from VS and VS’ 
with increase of load transfer, VG remaining constant, the 
new position of the resistance drop line in the impedance 
triangle is VG,X, actually in advance of Q,VS’. 





VS (FIXED) VG (VARIABLE) vs (FIXED) VG (FIXED) 
a. ' “ : $+ © 
—_D— e—_o—* 
TRANSFORMER , 
' x! 
vs’ VG 
Yau 
€) 
a) (8) « 
Q Q 





Suppose, however, that the 
transformer ratio at A is in- 
creased (tap down) and that of 
B decreased. Suppose this 
occurs in fig. 3 (b) until A car- 
ries no charging current. The 
generated load at A is now O,GA’ 
and at B, which carries all the 
charging current, O,GB’, show- 
ing the vector voltages to be at 
O,VA’ and O,VB’; being more 
nearly in phase, and thus mini- 
mising the power surge. 

Operators who follow the more general practice of decreas- 
ing the ratio of the transformers (in grid parlance ‘‘ tapping 
up’’) are sometimes not aware that this procedure is by no 
means universal. The aim of the operation—to increase im- 
ported kilovars to compensate for an increase in the lagging 
component of the load, will only be effected as long as the 
station is of sufficient size appreciably to alter the voltage on 
the interconnector itself, when the transformer ratio is 
changed. In the case of a small station situated, say, between 








THIN LINES — TO VOLTAGES 
THI ~ CURRENT 


Figs. 3 (left) and 4 


Since the generated kVA must be parallel to VG,X (F) 
shows O,IG as being the new position of the generated kVA 
line, corresponding to a load kVA of 21L, and imported kilo- 
vars of O,IC’. 

In this case, therefore, increasing the kW export will auto- 
matically, by means of the action of the regulator, decrease 
the generator field strength and import more kilovars, requir- 
ing the operator to increase the ratio of the transformer 
(‘‘ tap down ’’) to prevent generation at a leading p.f. 








The Price of Coal 


LI: a recent letter to The Times Mr. W. B. Woodhouse re- 
ferred to the concern felt by industrial users of coal as to 
the sufficiency of the protection given by recent legislation 
against inordinate increases of price. Since last August the 
sale of coal has become a monopoly controlled in each mining 
district by a selling board appointed by the mineowners. The 
schemes, prepared under the Act of 1930, gave directions as 
to minimum prices to be charged, and the buyer has a right of 
appeal to a Committee of Investigation. 

The present discontent Mr. Woodhouse attributes to the 
absence of any authoritative statement as to how prices are 
to be fixed or conditions of contract determined. The coal 
sales monopoly was established to increase the price of coal 
in the home market so that miners’ wages might be raised 
and the industry made prosperous, but the coal trade should 
not be free to charge what prices it chooses irrespective of 
efficiency of production and distribution, and the relation of 
prices to profits. The coal user requires to know the approved 
general level of prices and the relation of his price to that 
level and to charges made to others. This would entail the 
publication not only of production costs and average pit-head 
sale price for each mining area, but also the minimum price 
for each class of coal and essential particulars of size and 
properties. 

He suggests that the proceedings of the Committees of 
Investigation should be made public, and that a joint com- 
mittee of mineowners and large users should be set up to make 
recommendations for legislation. 





Radio Relay in Cinemas 


HERE has lately been an increasing demand on the part of 
cinema exhibitors for facilities to relay broadcasts of events 
of national importance. For this purpose an agreement has 
been made between the Relay Services Association of Great 
Britain and the Western Electric Co., Ltd., under which 
members of the Association are granted the right, subject to 
certain conditions, permanently to connect their services to 
Western Electric sound equipment used by, and when 
requested by, cinema exhibitors. Protective apparatus has 
been designed for insertion between the relay service cables 
and the sound equipment which has successfully overcome the 
technical difficulties of bringing speech circuits of anything 
up to 50 V into cinema operating boxes without the risk of 
pick-up or cross-talk in the sound equipment. The protective 
and control apparatus consists of two separate units, both of 
which are situated in the operating box, but are separated 
by a distance of 2 ft. The first unit contains a relay pro- 
gramme selector switch, an isolating step-down transformer 
electrostatically screened between windings, and attenuator 
pads which may be switched in and out of the circuit as 
required. A single earpiece monitoring headphone permits 
the theatre operator to select the desired radio programme. 
The second unit controls the input to the main amplifiers 
and consists of a film-radio key and a volume-control 
potentiometer. Western Electric equipment is installed in 
nearly 2,000 cinemas in this country, and it is estimated that 
between 600 and 700 of these will be able to connect up to 
a radio relay service if desired. 
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Past and Present Progress 


Encouraging reports from leading manufacturers 


in most of the departments of the majority of electrical companies there has been remarkable activity during the past twelve 


months, an activity which bears all the signs of continuing during the year ahead of us. 


In spite of difficulties export trade 


uppears to have been well maintained, and the continued expansion of electricity supply for industry and transport and in the 

lomestic sphere is reflected in the growing orders from the home market. The advance in industrial electrification is particularly 

vell marked, many new works in various branches having started up during the year, while conversions continue at a satis- 

factory rate. But although much has been done, the field for electrical plant and equipment still remains limitless, and 1937 
should show even better results. 


Metropolitan-Vickers 


HE amount of work going through the shops of the 

Metropolitan-Vickers Electrical Co. is even more than 

it was at the end of 1935, and reference can be 
inade to a small selection only of the varied products of this 
undertaking. 

Taking the larger plant first, the most striking orders re- 
ceived in 1936 were those for ten turbo-alternators of 30,000 kW 
und over, many with quick-acting automatic voltage regula- 
tors. The largest is the third 60,000-kW set for Fulham, fol- 
lowed by 51,000-kW units for Clarence Dock and Portishead, 
and 50,000-kW units for Deptford West and Blackburn 
Meadows. The 39,000-kVA, 33-kV set for the North-Metro- 
politan Co., is now completed, as is also the 25,000-kVA set 
for the same station. 

Several sets of from 7,500 to 12,500 kW are being built, 
apart from twenty-two self-contained units with a maximum 
size of 6,000 kW, which include pass-out turbines. At one 
time during the past year the capacity of turbo-alternators 
under construction was nearly 750,000 kW. 

Other large 
plant on the 


Electrical Co., Ltd. 

circuits and arc-suppression coils are being made for 11-, 33- 
and 132-kV systems with isolated neutrals. Instrument trans- 
formers include 132-kV voltage transformers for the C.E.B., 
and 20,000/5-A bus-bar current transformers for measuring 
low-voltage current to a 6,000-kVA furnace. A notable ex- 
ample of protective transformer is a 33-kV five-limb single- 
phase unit with an open-delta tertiary for directional earth- 
fault protection. 

D.c. motors are in increasing demand for machine tool 
drives and steel works, as are Ward-Leonard sets for large 
speed variations. For the individual drive of live rolls a 
squirrel-cage a.c. machine has been developed. Totally- 
enclosed fan-cooled 6 kV squirrel cage direct-started motors of 
750 h.p. at 3,000 r.p.m. are the largest of a number in hand 
for driving boiler-feed pumps at Capetown. 

A large increase in orders for rolling-mill equipment is re- 
ported. One for South Wales includes a 7,000/19,30-h.p. re- 
versing d.c. mill motor supplied from a flywheel set of three 
1,870-kW generators and 30-ton flywheel driven by a 5,000-h.p. 
s.r. motor, with 
completely auto- 





stocks includes 
water-wheel 
alternators with 
automatic con- 
trol, a 7,500-kVA 
synchronous con- 
denser, and in- 
duction motors 
of from 1,600 to 
5,500 h.p. (many 
wound for 1l- 
kV). Orders are 
being executed 
for the Domin- 
ions for five syn- 
chronous - induc- 
tion motors for 
use with Ilgner 
sets and_hy- 
draulic cou- 
plings; ‘‘ Vax”’ 
variable  excita- 
tion is used to 
reduce losses at 
light load with- 
out reducing 
pull-out torque. 

Apart from ex- 
tensions to 132- 
kV grid switching 
stations, to the 66-kV switchgear at Fulham, and to the 33-kV 
switchgear at Bristol, Plymouth and Sydney, the major portion 
of the high-voltage equipments on order are for export. 

The largest transformers in hand are a 75,000 kVA 11/66-kV 
O.F.W. unit for Fulham, a 62,500 kVA 11/33-kV unit for 
Sheffield, and a second 37,500-kVA 6.8/35kV O.N. unit for 
Belfast. These generator transformers are all delta/star con- 
nected, and are fitted with on-load tap-changing gear. 

Single-phase coreless reactors have been ordered by the 
C.E.B. to give a choke of 7} or 10 per cent. on 50,000-kVA 


ss 





The 30,000-kW, 3,000-r.p.m. set installed in the Harbour Station of Belfast Corporation 


matic control, 
and also an 800- 
h.p. skin-pass 
mill which, with 
its associated 
motors, 1s sup- 
plied from a 960- 
kW Ward-Leon- 
ard generator. 

There is a 
satisfactory de- 
mand for high- 
frequency fur- 
nace equipment, 
mostly repeat 
orders, which is 
being manufac- 
tured in asso- 
ciation with the 
Electric Furnace 
Co. The 1,500- 
kW motor gener- 
ator for supply- 
ing five-ton fur- 
naces, which is 
on order for 
Thomas Firth 
and John Brown, 
will probably be 
the largest of its 
kind. Hadfields, Ltd., have ordered further 2-, 1- and }-ton 
furnaces with a 650-kW equipment. 

Experiments on the London Underground Railways with 
the ‘‘ Metadyne’’ control system have resulted in an order 
for the equipment of fifty-two two-coach trains and of three 
four-motor battery locomotives. Other railway work in- 
cludes eighty-five 250-h.p. motors for the Dutch railways and 
forty-six 300-h.p. motors for shunting locomotives in South 
Africa. Orders have also been received for trolley-bus, tram- 
way equipments, and battery vehicles. 








General Electric Co., Ltd. 


TEADY expansion of overseas business is reported by the 

General Electric Co., Ltd., which has received orders 
that include a 30,000-kVA, 3,000-r.p.m. turbo-alternator (the 
sixth of this size) for Johannesburg and wound for 20.5 kV, 
two further of 17,000-kVA for Palestine and one of the same 
output for Adelaide. The largest unit under way is the third 
§2,500-kVA turbo-alternator for Hams Hall. 

New developments are a 600-A air-cooled steel-clad recti- 
fier (1,000 kW at 1,600 V d.c.), requiring a cubicle of 4 ft. by 
t ft. 6 in., in addition to the 450-A size, a light-weight weld- 
ing transformer, a self-contained motor and starter, a salient- 


pole synchronous motor and self-contained geared-motor units. 
Additions to the range of flame-proof barrel s.c. motors and 
a coal-header motor have been granted Buxton certificates. 
Many rolling-mill equipments are in process of manufacture, 
one including a reversing Ward-Leonard controlled d.c. 
machine rated for a peak output of 20,000 h.p. and 200 live- 
roll motors. In the sectional drives of paper making 
machines for two installations, each of the presses and driers 
is driven by a d.c. motor; the relative speeds of all motors 
are kept constant by electrical differentials, incorporating a 
master clock, even if voltage or frequency of supply to the 
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Ward-Leonard motor varies. Concrete reactors being made 
for Hams Hall have a normal full-load current of 2,000 A per 
phase and a reactance per phase of 74 per cent., giving 2,850 
kVA per three-phase bank at 11 kV. 

A range of compound and oil-filled switchgear with vertical 
isolation has been developed. A large number of 110-kV sub- 





A G.E.C. 20,000-h.p. d.c. reversing motor for driving a cogging 

mill for Dorman Long & Co. It will reverse from full speed 

one way to full speed in the a direction in three 
seconds 


stations for export and 132-kV and 33-kV sub-stations for the 
grid is being manufactured. Introductions to the list of 
flame-proof control apparatus are a drill and lighting panel 
and a direct-to-line starter, and to the domestic field generai- 
purpose 30 to 150-A d.p. and t.p. iron-clad switch-fuses and 
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cooker control switches with interiors mounted on hinged 
chassis which can be moved forward to facilitate wiring. An 
improved type of vacuum cleaner, a noiseless gramophone 
motor and a 10-in. induction fan are also numbered among 
the smaller appliances to be seen at Witton. 

In the decorative lighting field there is a tendency towards 
the use of large units of relatively low surface brightness, and 
neon tubes for interior lighting are making headway, includ- 
ing those in which fluorescent powders have been introduced 
into the tubes. 

A range of ‘‘ Gecoray’’’ reflectors embodying a new flute 
design and a shop-lighting unit for colour matching compris- 
ing a “ Claudegen ’’ daylight unit with carbon-dioxide dis- 
charge have been designed. New floodlights include a 150-V 
red lamp or 100-W green or blue lamp. Several designs of 
lanterns for street lighting have been prepared for ‘* Osira”’ 
lamps of 400, 250 and 150 W and tungsten lamps. The new 
5- and 2kW film-studio lens projectors incorporate a pris- 
matic plate lens to produce uniform illumination with widely 
varying beam widths. 

In commercial heating, in addition to many large Grune- 
wald installations in hand, there are furnaces for brass anneal- 
ing and the ageing of light-alloy tubes for aircraft, and for 
melting of the high-frequency induction and arc types. An 
internal circulator with sheathed-wire instead of embedded 
elements and a modified 20-kW electrode steam raiser designed 
to produce steam from cold water in four minutes and at 
30 lb. per sq. in. in eight minutes are in production, and a 
200-kW conveyor oven for baking Madeira cake has now been 
completed. 

Two-part tariff prepayment meters, interchangeable cooker 
elements, breakfast cookers, radio valves, television receivers, 
an air-depolarised cell, carrier-current sets, and installation 
accessories of all kinds are also among the more outstanding 
items in the company’s output. 


British Thomson-Houston Co., Ltd. 


NOTHER manufacturing concern exhibiting the results 

- of its Research Department in the realm of practice is 

the British Thomson-Houston Co., Ltd. Among the 
most important of these are the ‘‘ Mazda Mercra’’ lamps, 
the range of which has been extended by 150-, 600- and 1,000-W 
sizes, the ‘* Powdra’’ 40U-W lamps in which the colour has 
been modified by the use of fluorescent powders, large 
cathode-ray tubes and receivers for television, and improve- 
ments in synthetic resins for insulation. 

On the heavy-power side orders in course of execution 
include a third 50,000-kW turbo-alternator for Ironbridge 
power station and two of 30,000 kW for Longford, all for 
33-kV generation. Other 30,000-kW, 3,000 r.p.m. units are 
being built for Neepsend and Portsmouth. A repeat order 
for a 380,000-kW extraction-type turbo-alternator has been 
received from the Ford Motor Co. at Dagenham for steam 
conditions of 1,200 Ib. per sq. in. gauge and 750 deg. F. 
Smaller machines of various types are also under construction, 
including extraction and back-pressure types. 

Many of the circuit-breakers going through the shops with 
ratings up to 1,500,000 kVA at 132 kV and 33 kV incorporate 
a new self-compensated explosion chamber. A design of 
33-kV, 1,500,000-k VA metal-clad switchgear is now being pro- 
duced with duplicate single-break low-oil-content breakers and 
oil-immersed isolators. At the other end of the scale are new 
lines of low-voltage 25,000-kVA air-break switch-fuses and 
mercury switches for auxiliary circuits. 

A 30,000-kVA, 132/6.6-kV transformer for the Central Elec- 
tricity Board is the largest now under construction at Rugby, 
but perhaps the most interesting are the two 12,000-kVA, 
66/33-kV units in which the insulation is co-ordinated with 
the line insulation to suit a rod gap of 22.5 in. In addition 
to a considerable number of orders for rectifier transformers 
there is a good demand for smaller sizes, which include 
485-kVA transformers for furnaces. 

The company’s trolley-bus foot controller with contactors 
has been adapted to 15-cwt. battery vehicles. Locomotives 
for works haulage, electro-pneumatic control equipments, and 
some of the 1,000 high-speed circuit-breakers made for the 
Southern Railway are other features of the traction depart- 
ment, where 3,000-V rectifiers for the South African Railways 
are also awaiting delivery. These rectifiers will also return 
regenerated energy to the a.c. system, the control grids giving 
flat compounding both ways. With other orders in hand, 
B.T.H. rectifiers, it is claimed, now form one-third of the 
world’s total. For the glass-bulb variety typical orders cover 
a remote-controlled 500-kW, 556-V unit for traction and two 
300-kW, 480-V units for three-wire supply. 

Several rolling mill equipments are being built for England 
and Australia. One reversing equipment incorporates a 
3,800-h.p., 62-160-r.p.m. motor designed for a peak of 11,400 


h.p. and flywheel set. A drive for the roughing end of a 
continuous hot-rolling wide-strip mill comprises four 2,500-h.p. 
synchronous motors for the hot stands, a 700-h.p. d.c. motor 
for the slab reducer, a 600-h.p. induction motor for the scale 
breaker and two 200-h.p. d.c. motors for the vertical edgers. 





A 1,500-kW, 3,000-V B.T.H. rectifier made to the order of the 
South African Electricity Supply Commission for the Rand- 
fontein-Springs electrification 


A.number of orders for winders, excavators and paper mills 
are also in hand. Other activities of the company that are in 
evidence include sound reproducers and a method of engraving 
sound on an endless film. 
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Bruce Peebles & Co., Ltd. 


MONG the principal contracts carried out at the works 
of Bruce Peebles and Co., Ltd., during last year were 
four 15,000-kVA transformers supplied to 
the Central Electricity Board for the South 
Scotland Electricity Scheme. The accompany- 
ing picture shows one of the transformers in- 
stalled at the Earlstoun power station of the 
ialloway Electric Power Co.; the rating is 
132,000/11,000 V, 50 cycles, 3-phase. The 
transformers are of the outdoor weatherproof 
type fitted with separate oil coolers, condenser 
type bushings on the h.v. side and on-load 
tap-changing gear to give plus or minus 10 per 
cent. voltage variation on the h.v. side. 

Some large reaction tanks were fabricated 
by the company and supplied to a large paper 
mill. Each is 25 ft. in height with a maxi- 
inum diameter of 16 ft. A 1,500-kW motor 
convertor supplied to a steel works in India 
is of particular interest on account of the low 
voltage and high current dealt with on the 
direct current side, the voltage being 250 and 
the current 6,000 A. The machine operates 
direct off a 6,300-V, 50-cycle, 3-phase supply 
and runs at 300 r.p.m. 

The third order for rectifier equipments for 
the Southern Railway Company's main-line 
electrification schemes was completed. 
This contract provided for the complete manufacture and 
setting. to work of twenty-seven 2,500-kW_ steel-cylinder 
merecury-are rectifiers, with main transformers of correspond- 
ing capacity, controlling switchgear and accessories. During 
the year the company received an order from the Southern 
Railway for thirty-one 2,500-kW (77,500-kW) further similar 
rectifier equipments. 


There has been a greatly increased demand for electric 
motors for new factories as well as for important schemes 





One of the large Bruce Peebles transformers installed at the Earlstoun station 
of the Galloway Power Co. 


of conversion and reorganisation. Export trade has been diffi- 
cult, but the volume of business received indicates that 
prospects are improving, especially in Canada, India, New 
Zealand, South Africa and Australia. 

The company has put on the market complete new ranges 
of ‘‘ steel-clad’’ and “‘ heavy-duty ”’ type a.c. motors for severe 
service conditions in steelworks and the heavy industries. 


English Electric Co., Ltd. 


HE policy of the English Electric Co., Ltd., in maintain- 

ing its research activities during the slump is bearing 
fruit in increasing activity, especially in heavy electrical engi- 
neering departments, to meet the needs of both home and 
foreign markets. 

In the Rugby shops may be seen parts of a number of 
turbines of impulse-reaction multi-cylinder construction, in- 
cluding two for driving 30,000-kW alternators for Stourport, 
one of 20,000-kW for Huddersfield, and one of 15,000-kW for 
Aberdeen. These are all 3,000 r.p.m. machines, as are the 
two 40,000-kW sets recently ordered by the Yorkshire Elec- 
tric Power Co., which will be the largest machines operated 
at that speed in Great Britain. Examples of the ‘ unit ’’ type 
of plant on one floor level and of the superposed back-pressure 
turbine (3,000 kW for Cawnpore) are also under construction. 

The company is the only British manufacturer of complete 
large water-turbine sets (including the generators) and the 
units now being built will bring the total installed of these 
to about 750,000 kVA. The work in the shops now includes 
three 15,000-h.p. 250-r.p.m. horizontal reaction turbines for 
operating at a head of 60-160 ft. for Madras, two 4,500-h.p.. 
600-r.p.m. machines of a similar type for 243-ft. head for 
Malakand, and a 480-h.p. impulse turbine for Imperial 
Chemical Industries. The last-named works on gas-saturated 
water at 800 Ib. per sq. in. at 1,500 r.p.m. There are also two 


1,320-h.p. horizontal reaction turbines running at 1,000 r.p.m. 
at a head of 200 ft. that are destined for Australia. 
In addition, there is a large number of Diesel and Fullagar 





A Diesel-electric locomotive (English Electric Co.) 


engines, including Diesel-electric shunting locomotives, which 
were referred to in the EtecrrioaL Review of November 13th. 


In other branches of the company the same activity is reported 
in orders being executed for switchgear, transformers, fuse- 
gear, motors and control gear, traction equipment, bus and 
coach bodies and domestic appliances. 


Yarrow & Co., Ltd. 

‘The tendency towards the adoption of higher steam condi- 
tions when extending existing generating stations is reflected 
in the order for the Dalmarnock station of Glasgow Corpora- 
tion now going through the shops of Messrs. Yarrow & Co., 
Ltd. This includes the complete boiler house equipment, com- 
prising six S.F.3-type water-tube boilers, with an evapora- 
tive capacity of 200,000 lb. per hour each at 625-lb. per sq. in. 
and 850 deg. F., complete with economisers, air-heaters, fans, 
grit catchers, coal- and ash-handling plant, piping, building 
and foundations. This is the most notable feature of a large 
volume of land-boiler work both for home use and export. 
An important development in the marine section is the fitting 
of side-fired boilers, as installed in the Queen Mary, to a 
flotilla leader. 


Bull Motors 

Interesting contracts carried out by this concern during the 
past year include motors for the new organ at Westminster 
Abbey, motors for the Houses of Parliament, Manchester Uni- 
versity and Liverpool University. Important orders in hand 
include ‘‘ Super Silent’’ motors for the whole of the air- 
conditioning and heating services of the new Queen’s Hotel, 
being built by the L.M.S. Railway at Leeds, totalling about 
sixty motors. Another contract is for the supply of ‘‘ Super 
Silent’’ motors for the new air-conditioning equipment in 
Grosvenor House, London, involving a total of about 300 b.h.p. 
of motérs. 





Bituminous Compounds 

A British Standard Specification for bituminous filling com- 
pounds for electrical apparatus (excluding those used in cable 
boxes) has been prepared at the request of, and on the basis 
of data supplied for, the Electrical Research Association. It 
applies to fluid, plastic and hard bituminous compounds suit- 
able for filling compounds which are subjected to electrical 
stress in service except those used in cable boxes (for which 
a corresponding specification is in preparation) and oils and 
oil-resisting compounds. There are five classes of compounds, 
graded according to their softening points, ranging from “less 
than 40 deg. C.’’ up to ‘‘ not below 120 deg. C.”” The proper- 
ties for which limits are set, and tests prescribed, include 
solubility in carbon disulphide, viscosity, softening point, elec- 
tric strength, flashpoint, ash, freedom from acidity and in- 
jurious sulphur, resistance to moisture, adhesiveness, penetra- 
tion, brittleness and contraction. Copies of the specification 
(No. 688-1936) may be obtained from the Publications Depart- 
ment, British Standards Institution, 28, Victoria Street. 
London, S.W.1,. price 2s. 2d. post free. 











THE ELECTRICAL REVIEW 








JANUARY 1, 1937 


Correspondence 


Contributions from readers are welcomed. 


The writer should give his name and address, not 


necessarily for publication 


Tarifis Again 

At the risk of adding still another conflicting opinion to the 
shindy raised by Mr. Purse’s advocacy of the size-of-house 
tariff for universal application, I suggest that commercially the 
supply industry is in the throes of a transitional period and 
that the time is not yet ripe for any compulsory standardisation 
of methods of charge. 

The device of trying to reflect the structural characteristics 
of production costs in a complex selling price, however useful 
it may have been as a tentative measure, and however neces- 
sary it may always remain as a method of calculating the 
charge for bulk supplies, is not likely to survive very long 
for domestic supplies, which are particularly amenable 10 
averaging. 

In your notes on page 880 of your December 25th issue you 
say that the logical ultimate conclusion of averaging is one 
charge per unit, but is there not an important step beyond 
this to which we may even proceed direct, viz., a charge for 
each standard domestic service? Sooner or later we shall 
come to a simple charge for domestic lighting based on rate- 
able value, floor area or what not, with supplementary fixed 
charges for domestic appliances according to their nature and 
rating, analogous with the water rate. This may itself only 
be a step towards a comprehensive charge to cover all domestic 
use of electricity. 

It seems that this is the direction in which we must be 
moving if electricity is to be developed as a real service for 
the people. H. F. CARPENTER 

Wolverhampton, December 24th. (West Midlands J.E.A.). 


I read with interest Mr. Bolton’s article in your December 
18th issue. This article has been published at a very oppor- 
tune moment. At the present day there are many different 
tariffs, which not only confuse the consumer but hinder 
development. It seems as though fresh tariffs are introduced 
to cope with new types of load without thought being given 
to amending the existing tariffs. There is general agreement 
on the necessity for a reduction of the many different tariffs 
that exist in this country, and domestic charges command 
first attention. This matter is of vital importance to the elec- 
tricity supply industry. 

Many engineers, when reviewing the phenomenal progress 
of the electricity supply industry during the past decade, are 
inclined to sit back and congratulate themselves on the suc- 
cess of their labours. Has not this development been mainly 
automatic and not due to any initiative on the part of the 
supply industry? The time has now been reached when 
this rapid progress will only be maintained by reorganising 
the sales and distribution side of the industry. 

Birmingham, December 19th. B. S. Corson. 

Discarding Pure Rubber 

With reference to the note in your issue of December 18th 
stating that members of the Cable Makers’ Association have 
decided to produce rubber-covered cable without pure rubber 
next to the conductor, I should like to know what tests will 
be considered correct for this cable, as nearly all the borough 
engineers, architects and others who decide the placing of 
cable orders are ‘‘ megohmaniacs.”’ 

For at least forty years the practice on the Continent has 
been to test electrical installations with a.c. at 1,000 V, or 
even higher, between poles and from pole to earth. If this 
test is found satisfactory the consumer’s installation is passed. 
To the average wireman in Germany megohms may be, so 
far as he knows, something to eat. 

At the present moment when houses or buildings become 
vacant supply undertakings in Great Britain are refusing 
to reconnect the new owners’ or tenants’ installations to the 
mains unless the resistance reaches a certain number of 
megohms. Is the C.M.A. going to re-educate all these worthy 
people and persuade them to follow Continental practice? 

Derby, December 23rd. E. H. Tawny. 


Troubles with Synthetic Resin 

I wonder if any of your other readers have experienced 
trouble due to insulation break-down in synthetic resinous 
accessories, when used in certain positions. 

There have always been isolated cases of short-circuiting, 
particularly in non-standard three-pin 15-A plug-heads, where 
the three pins are closely positioned. Also I have come across 
cases of a low resistance between the live and earth pins, 
sometimes apparently started by accidentally withdrawing the 
plug with the switch on. These occasional faults are, I 
suppose, inevitable, but I am concerned here with the 


apparent deterioration of the material in certain circumstances. 

For example, three months ago I was called in to replace 
a fuse caused by a short-circuit on the lighting system of a 
small flat. As a superficial examination revealed no apparent 
cause, the standard lamps (for the fault was on the plug cir- 
cuit) were disconnected and the fuse was replaced. Connect- 
ing the lamps one at a time showed the fault to be on a 
floor standard used from a socket (with two-way adaptor) in 
the corner of the room. Examination of the plug-head showed 
a blackening between the pins, and on being connected in 
series with a lamp, sparks were observed dancing across the 
gap on the surface of the insulating material. 

However, when the two-way adaptor was plugged in, the 
fuse again blew, and a similar fault was found on this acces- 
sory. Deciding to take no more chances, I used a ‘‘ Megger”’ 
which showed infinity—until a new adaptor was plugged in, 
when a ‘dead short’’ was indicated. This time the socket 
cover was found to be the offender. The sockets being recessed 
into the base were not in contact with the moulded cover until 
the adaptor pins brought the current to the surface of the 
plug, when the flash-over took place. After replacing the 
three faulty accessories (which were of cheap quality) and 
delivering a lecture to the customer on the risks of using 
shoddy materials, I departed. 

Two months later I was once more summoned, and told that 
on the previous night a loud ‘“‘ pop”’ from the corner of the 
room had resulted in the fuse blowing again. The emergency 
man from the local supply authority had been unable to re- 
place it owing to the existence of a ‘‘short.’’ Once again I 
found a low resistance between the pins of the adaptor. 
Doubtless further experiment would have proved interesting 
and instructive, but as consumers are naturally more concerned 
with domestic comfort than with scientific research I replaced 
plug, socket, and adaptor with china fittings. The four acces- 
sories were afterwards tested on the bench, and after some 
incipient sparking the material glowed between the pins. 

Now, what is the explanation? The three-way adaptor was 
of the highest quality, made by a firm whose products have 
previously proved perfectly reliable. The situation is certainly 
not damp, but even if there was a little condensation, resinous 
materials are stated to be non-hygroscopic, and the trouble is 
certainly not surface moisture. I will not admit coincidence 
as being the solution, for on at least two other occasions I 
have replaced defective accessories of moulded material with 
similar ones—which have developed the same defects. 

London, N.W.2, December 21st, JOHN BLAND. 


The Modern Street Lighting Problem 

May I draw attention to what appears to be a very common 
fault with road illumination, even when up-to-date lighting is 
emploved, namely, the fact that the source of light is invari- 
ably visible to the driver long before the light itself is reached. 
This, whilst undoubtedly providing increased overall illumina- 
tion, is, in my opinion, a very bad fault, making the actual 
illumination less effective owing to dazzle, causing eye 
strain and increased nervous tension to the drivers of all 
vehicles, quite apart from the actual confusion of such lights 
with those of vehicles, garages and other buildings. The 
troubles are further aggravated on roads that are not straight. 

To provide adequate illumination without the foregoing 
objectionable features would doubtless require a lot more power 
but that should be the last thing to which electrical engineers 
should object. It would be interesting to have the comments 
of your readers on this proposal, which, although obvious, is 
seldom if ever adopted. JOHN Baccs. 

Middleton, T.ancs, December 28th. 


We would draw your attention to a slight error in the issue 
of the Evecrrican Review of December 25th under the head- 
ing ‘‘ Clitheroe-Middop Scheme.” 

Middop is in the area of supply of the Clitheroe Corpora- 
tion, but as this company has a main transmission line run- 
ning through this part of the Clitheroe Corporation’s area it 
is proposed to apply for a Fringe Order to supply the residents 
when sufficient support has been obtained. The scheme 
referred to in the ExecrricAL Review concerns Martin Top, 
which is also in the Corporation’s area but is some distance 
from this company’s transmission line and can therefore be 
supplied more cheaply by the Corporation. 

SerrteE & District Euectricity Co., Lp., 
C. W. JEwELL, Engineer and Manager. 
Settle, Yorks, December 28th. 
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New Apparatus and Devices 


for Domestic, Cooking and Heating, Lighting, Power 
and Scientific Purposes 


Lighting Fittings 

A number of lighting fittings are de scribed in the ‘* De- 
velopment Supplement’’ just issued by HonopHane, L1D., 
Klverton Street, Vincent Square, London, 
5. W.1. 

One of these, Model F.9297, is a semi-indirect 
pow] fitting especially suitable for use in show- 
rooms. Tt comprises a large, shallow 
chromium-plated metal bow] in which is a 27-in. 
liameter frosted glass ring which projects 
beyond the metal, giving a luminous ring to 
relieve the bowl. In the base is fitted a con- 
centrating prismatic lens to provide an in- 
tense light underneath the unit with a soft 
diffused “general light. 

es Holosphere ” pendants, spherical fittings 
suspended by a white enamelled or polished 
aluminium tube are available in both semi- 
indirect and indirect lighting fittings. The two 
half-spheres are joined internally by means of 
metal stays screwed into the top cap, and a 
bottom metal ring into which clips a detach- 
able metal cap. 

Very attractive in appearance is the crescent- 
type reflector-refractor cluster and bracket for 
private house and restaurant lighting. The 
cluster fitting comprises three units similar to 
Model F.9376 (illustrated) back to back on a 
pendant. A new design of prismatic ceiling 
fitting in recessed or flush ceiling forms has 
also been introduced. A detachable lens plate which fits 
into the bottom ensures really intensive lighting underneath 
the unit. 

Detailed information, with a light distribution graph, relat- 
ing to the “‘C ontrolens ”” system of shop-window lighting, is 


also included. 
A Small Cleaner 
In the new “ Little Wonder ”’ electric hand vacuum cleaner, 
introduced by the GENERAL Etecrric Co., Lrp., Magnet House, 
Kingsway, London, W.C.2, which weighs only 3 lb., a revolv- 
ing brush is fitted as well as a suction fan, so that it is a 


i fonder 


ELECTRIC BRUSH 





The “ Little Wonder” hand vacuum cleaner 
miniature reproduction of the company’s standard vacuum 
cleaner. 

It will clean camel hair, velvet, velour, or plush, and its 
portability enables it to be used for seats in cinemas, billiard 
tables, the interiors of motor cars, &c. 

In addition to its sweeping and suction action, the cleaner 
can be converted into a blower by a simple adjustment. 





Three new battery bedside lamps by Clang, Ltd., Cricklewood 





New “ Holophane”’ fittings: 


The “‘ Witton ”’ universal motor is hermetically sealed from 
the fan, and the provision of a patented hinged airtight cover 
permits easy access to the brush and belt for any cleaning and 





Cr 


Nos. F9376 and F9287 


adjustment which may be found to be necessary in the course 
of service. 


A Cap Lamp 
An improved type of cap lamp has been 
BaTrerigs, LTD., Hunt End Works, Redditch. 
The battery is of the ‘‘ Nife’’ nickel cadmium type of two- 
piece construction and is fitted with automatic electrolyte level 
indicators, as 
overfilling may 


evolved by 








lead to leakage improved 
and serious in- “ Nife ” 
jury to the anni 
wearer’s back. ner's 
cap lamp 





An added factor 
of safety is the 
design of the 
toppin g-up 
valves. The bat- 
tery has been 
specially de- 
signed with a 
view to ease ol 
m aintenance, 
and the com- 
plete plate 
groups can be 
easily withdrawn. 

In earlier model ** Nife’’ Jamps of this type the switch was 
mounted on the battery, but the new model is designed with 
the switch in the head piece, which is itself a strong bakelite 
moulding reinforced by the aluminium ring which holds the 
glass. The switch controls a twin filament bulb and is ar- 
ranged to give three positions, namely, all off, bright filament 
on, and dim filament on. The 
normal working position is with 
the bright filament only, and 
the second filament is used 
either for walking in or to 
conserve battery power in an 
emergency. 


A Mattress Overlay 

An electrically heated mattress 
overlay is being made by THER- 
MALUX ELECTRICAL PRODUCTS, 
Lap., Talbot Works, Foundry 
Street, Halifax. It is obtainable 
in sizes to suit any bed, and 
when in use is placed directly 
underneath the bottom sheet or 
blanket. The element, which is 
loaded at 180 W for single beds 
and 230 W for double beds (a 
115-W ‘“ Junior’’ mode! is also 
made), is situated within four 
separate layers of material. A 
thermostat maintains a tempera- 
ture of approximately 110 deg. F 
here is 4 vd. of flex, with a 
lampholder adaptor. 
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Business and Industrial Notes 


The Week’s News. 
Publicity Material. 


Showrooms and Exhibitions. 
Trade Announcements. 


New Installations. Overseas Trade. 
Prices of Materials. 


Liquidations and Bankruptcies. 


rhe Fair Trading Council 

In the course of a review of the activities of the Fair 
Trading Council during the past year it is stated that about 
4,500 copies of the Fair Trading Policy published last May 
have been issued to the electrical industry. The Electric 
Light Fittings Association recently decided to operate the 
main principles of the Policy in its particular section of the 
industry. 





A window display by the Woking Electric Supply Co., Ltd. 


Representatives of the Ironmongers’ Federated Associa- 
tion (Electrical Section) and the Retail Distributors’ Asso- 
ciation (large multiple stores) have been met during the period 
under review on matters appertaining to the retailing section 
of the industry, and, with their concurrence, provisional 
arrangements have been made whereby their respective elec- 
trical retailing interests could be represented on the Electrical 
Fair Trading Council through one of the channels already 
existing. The question of producing a list of special large 
buyers is receiving the Council’s attention, but it is to be noted 
that in the absence of an approved register a temporary defini- 
tion of a ‘‘ special large buyer ’’ has been included in page 4 
of the Policy. The various problems arising from the practice 
of including ‘‘ prime cost’’ items in specifications are also 
receiving the Council’s consideration. 


**Notes on Starters’’ 

The Midland Electric Manufacturing Co., Ltd., has just 
issued a little pocket-size booklet of sixteen pages entitled 
‘* Notes on Starters.’’ The information is given in a clear 
and concise form and deals with the design and function of 
protective starting apparatus for use with electric motors up 
to about 15 h.p. Information is given concerning the instal- 
lation of the starters, and a table is included giving the 
current consumption of various sizes of a.c. and d.c. motors 
from 4 to 50 h.p. at all usual voltages. 


Price Increases 
The Parsons Oil Engine Co., Ltd., announces that in view 
of the continual increases in the cost of labour and materials 
all catalogue prices of its manufactures will be increased by 
10 per cent. as regards orders placed on or after to-day 
(Friday). This increase will not apply to quotations given 
during December, nor to orders in hand. 
In consequence of the heavy advances in raw materials 
Ward & Goldstone, Ltd., have revised their discounts. 


A Printing Works Installation 

In the article on the new works of Waterlow & Sons, Ltd., 
Park Royal, in our last issue brief mention was made of the 
chain drive of the presses. The Morse Chain Co., Ltd., has 
sent us further details of the system. The power from the 
variable-speed motors is transmitted to the printing presses 
by twelve 7U-h.p. inverted-tooth chain drives. The motor 
speeds range up to 750 r.p.m., and the chain drive reduces 
this speed to 426 r.p.m. on the press shaft. The distance 
from the centre of the motor shaft to the centre of the 
press shaft is 48} in. Each chain is 1 in. pitch, 6 in. wide. 
The outside diameters of the driven wheels are only 15 in., 
so that a very compact and positive drive is used, which also 
has a certain amount of elasticity. The centre illustration 
on page 882 of last issue is a good picture of one of the drives. 





Philips Lamps, Ltd., inform us that they made and supplied 
all the mercury-vapour and incandescent lamps in the works 
There are 181 ** Philora’’ discharge lamps and 400 incandescent 
lamps in use. 


A Woking Window Display 

The accompanying illustration shows one of the windows 
of the Woking Electric Supply Co., Ltd., at its showrooms 
in Chobham Road, Woking. The twelve 
alcoves, one for each hour on the clock face 
are lighted internally so as to display various 
electrical appliances. The lighting is from 
amber, blue and red lamps. 


Scottish Electricians’ Wages 

Electricians throughout Scotland are to 
receive an increase of 3d. per hour from 
January 1, making the standard rate 1s. 63d. 
per hour until further notice. Approximately 
3,000 men are affected. The increase follows 
negotiations between representatives of the 
Electrical Contractors’ Association of Scotland 
and the Electrical ‘Trades Union. ‘The em- 
ployers and the Union have also reached agree- 
ment regarding young journeymen, who, 
under this agreement, will receive 1s. 2d. per 
hour for the first six months after the termina- 
tion of apprenticeship, and 1s. 4d. per hour for 
the second six months, and thereafter the full 
rate. ‘These rates can be operated only by the 
employer with whom the young journeyman 
completed his apprenticeship. In a statement 
issued by the Union it was explained that the 
importance of the agreement was that no 
journeyman could be taken into employment 
except at the full rate of 1s. 63d. per hour. 
The statement added that it was hoped by both 
sides that the agreement would put an end 
to the employment of what had been erroneously termed 
‘* improvers.”’ 


Local Exhibition 
An electrical exhibition, promoted by the North Lincoln- 
shire and Howdenshire Electricity Co., was held in the Elec- 
tric Theatre, Brigg, from December 19th to 23rd. A presen- 
tation ceremony to prizewinners took place on the last day. 


A Lighting Fittings Demonstration Room 


The manner in which Holophane, Ltd., has incorporated 





A portion of the new Holophane lighting fittings demonstration 
room 


the principle of prismatic control of light in its illumination 
equipment is shown in an impressive fashion at the company’s 
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new demonstration room at its head offices in Elverton Street, 
ondon, S.W.1. In a series of small cubicles sll round the 
room are demonstrated the reflecting, diffusing and concentrat- 
ing effects of different types of prisms and their application 
n particular lighting units. Underneath the demonstration 
ubicles are situated storage cabinets containing a repre- 
entative selection of illumination glassware, bulkhead and 
lame-proof fittings, &c., all of which can immediately be 
shown in use. A display stand is provided for floodlights, of 
which several new models have recently been developed, and 
her fittings are suspended from the ceiling. 


Magnavox Patents 

We learn from the Benjamin Electric, Ltd., Brantwood 
Works, ‘lariff Road, Tottenham, that they have acquired the 
‘‘Magnavox”’ patents of Magnavox (Great Britain), Ltd. 
The latter company is being formally wound up and the 
Benjamin Electric, Ltd., will continue, as in the past, to 
manufacture and sell loud-speakers under the ‘‘ Magnavox ”’ 
patents. 


Social Events 

On December 19th Mr. and Mrs. Marryat gave their annual 
parties at the Holborn Hall, London, W.C. In the afternoon 
400 children were entertained, and in the evening over 700 
of the elders enjoyed a supper and dance. 

The staff of the City of London Electric Lighting Co., Ltd., 
organised a successful dance on December 19th at the Burling- 
ton Galleries. About 100 employés, wives and friends attended, 
and among the company’s officials who were present were 
Messrs. H. J. Randall (manager and secretary of the com- 
pany), A. G. Kemsley (distribution engineer) and J. Lesser 
(sales manager). Mr. E. $8. Parsons proved a capable M.C. 

[he Midland Electric Manufacturing Co.’s Social and 
Athletic Club held its annual dinner and dance at the 
Edgbaston Assembly Rooms, Birmingham, on December 19th, 
when the general manager, Mr. T. Birkett, presided over a 
gathering of about 450. An excellent dinner in = traditional 
Christmas style was served, and afterwards Mrs. W. L. Barber 
(wife of the managing director) presented wold wate hes to 
twenty-five employés who had completed ten years’ service 
with the company, bringing the total pumber awarded to 
date to 141. In addition, illuminated certificates were pre- 
sented by Mr. W. L. Barber to three members of the staff 
who during the year had completed twenty-one years’ service. 
Reference was made to the impending move to the new factory 
by Mr. A. Wynn, the works superintendent. 

The Manchester staff of Laurence, Scott & Electromotors, 
Ltd., held its annual dinner on December 17th. The menu, 
specially devised for the occasion, included a sufficiency of 
“Lubricants and Thinners.”’ 

ag annual Christmas dinner and dance of J. H. Tucker & 

Ltd., organised by the Recreation and Social Club, was 
held at the Imperial Hotel, Birmingham, on December 18th. 
A large gathering representative of all sections of the com- 
pany ‘assembled with Mr. Colin Macbeth, director, as chair- 
man. After the distribution of seasonal prizes in the lucky 
Christmas draw a short concert was followed by dancing. 


London Showroom Lighting 

The new building in South Audley Street, W., of Holloway 
Bros. (London), Ltd., is of modern construction. Built to the 
design of Stanley Hall & Easton & Robertson, architects, the 
new building conforms externally to a uniform Georgian design 
imposed by the Grosvenor Estate. Special attention has been 
given to the lighting of the showrooms, and specially designed 
fittings were supplied by F. H. Pride & Camille Espir, Ltd. A 
feature of the ground floor is the electric fire, with an over- 
mantel of macassar and a chromium clock face. The electrical 
installation was carried out by H. J. Cash & Co., Ltd. 


THE ELECTRICAL REVIEW 27 


Large Steelworks Installation 

Referring to the article on the Guest Keen b&b aldwins Cardiff 
works in our issue of December 18th, John Richards & Co. 
(Hlectrical Engineers), Ltd., Burton-on-l'rent, inform us that 
they carried out the complete power and lighting installations 
in the melting shop, blooming mill, boiler shop, and various 
other buildings; ran about four miles of ring main cables; 
wired for and connected about 6,000 kW of motors; and in- 
stalled the Midworth system of gas recorders throughout the 
works. 

Calendars, Diaries, Etc. 

We can see no obvious connection between Venner time 
sWitches and first-aid outits, but the makers of these estimable 
instruments have sent us a very complete collection of 
medicaments, together with some suggestions of an unusual 
character for applying these. 

lhe Automatic Llelephone & Electric Co., Ltd., has again 
sent us a useful propelling pencil in black, together with 
refills, and another has come from Switchgear & Cowans, Ltd. 

My Dancing Partner,’ by A. H. Collings, which adorns 
the calendar of Vownes & "Davies, maintains tne high standard 
of calendars issued by this concern. 

The calendar of Craven Brothers (Manchester), Ltd., has 
monthly sheets showing also the preceding and following 
months. Each sheet shows one of the company’s products. 

The Hackbridge Electric Construction Co., Ltd., and the 
Hewittic Electric Co., Ltd., have sent us an engagement book 
and memo. pad handsomely bound in soft black leather. 

The Hart Accumulator Co., Ltd., has again sent us a useful 
desk blotter bound in red. 

The neat calendar of the Thames Board Mills, Ltd., 
picture of the Thames at Purfleet. 

A young fishing maid with her dog is the subject of ‘‘ Peg 
o’ my Heart,’”’ by W. H. Margetson, which makes a tasteful 
calendar received from G. E. Wallis & Sons, Ltd. 

The Arora Co. has sent us a neat pocket diary bound in 
dark green leather. 

The Lytham St. 


has a 


Annes Corporation Electricity Department 
has again issued two calendars. One is a beautiful facsimile 
oil painting entitled “‘ In the Shallows,”” by H. Garland. The 
other is a humorous drawing picturing a Scot in an art gallery 
gazing at a picture of a sumptuous repast. It bears the title 
‘ Dining Out.” . 

The calendar of T. J. Granger & Co., Ltd., 
tear-off slips with bold figures in red. 

The London Electric Supply Corporation has sent us a neat 
pocket diary in red leatherette. The diary includes a 
memoranda section with a thumb index. 


has large daily 


We have to thank the British Thermostat Co., Ltd., for a 
stainless-steel pocket knife. 
The calendar of the British Brown-Boveri, Ltd., maintains 


the high standard of its predecessors, and each monthly sheet 
bears an excellent photograph taken in the Swiss Alps. 
Illustrations of some of its Diesel engines appear on the 
calendar of Crossley Brothers, Ltd., which has monthly sheets. 
We desire to express our thanks and best wishes to the 
many readers who have sent us cards conveying the season’s 
greetings. 
Trade Announcements 


As a result of a street name change taking effect on January 
lst the address of the London branch stores of London Elec- 


tric Wire Co. & Smiths, Ltd., is now 7, Fortune Street, Golden 
Lane, E.C.1. 
Mr. E. Pickbourne has incorporated his wholesale electrical 


and cinema supplies business connection with Mr. H. R. 


Bishop, factor, of Newark Street, Sneinton, Nottingham, and 
is acting in the capacity of general manager. 
George Brown, Ltd., are removing on January 4th to City 


Tube and Conduit Mills, Rabone Lane, Smethwick. 





(Elec. Rev. photo. 


The premises of Holloway Bros. (London), Ltd., showing (left) a corner of the showroom and (right) the reception room 
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Searsint, Ltd., has removed its offices to 203, Regent Street, 
London, W.1. (Tele phone: Regent 6515-7.) 


W. J. and H. Garratt have commenced a partnership busi- 





New Zealand visitors to the G.E.C. Lamp Works, showing (left to right) 
Messrs. Pascoe and Johnson, L. Gamage (director of G.E.C. Overseas Organi- 
sation), the Hon. Walter Nash, Mr. C. Wilson (director of the Lamp Works), 
Mr. Dudding (research engineer), and Mr. J. Y. Fletcher (director, Osram The Crompton-West traction organisation 


Lamp Department) 


ness for the manufacture of pressed-steel conduit boxes and 
fittings for house and industrial wiring, to new patent designs, 
at Premier Works, Wolverhampton Road, Bloxwich, Walsall. 


Prices of Materials 


The following prices are only general, and they may vary 
according to quantities and other circumstances :— 

















CHEMICALS, ETC. Price. Fortnight’s 
December 30th. | Inc. or Dec. 
4 Acid, Oxalic ... --» per cwt. 50s. _ 
a Ammoniac, Sal ... per ton £36 _ 
a Ammonia, Muriate (large crystal) aon Pa £18 10s. — 
a Borax ... - ie | £17 | — 
a Copper, Sulphate ti ale we - | £15 10s. | = 
a Potash, Chlorate one yes ... perlb, | 33d. to 43d. — 
a », Perchlorate .. ee a | fd. — 
aShellac : ... per cwt. | £4 18s. | _~ 
aSulphur Commercial _ ... perton | £11 a 
a oo Ron. at ee wie m fll a 
a Soda Chlorate — ons ees .-. per Ib. 3}d. to 39d. | — 
a ,, Crystals - ... perton | £5 to £5 5s. —_ 
a Sodium Bichromate, “casks . iets --- perlb. | 4d. nett. — 
METALS, ETC. 
bAluminium, Ingots ... .-. per ton £100 to £105 | -- 
‘ Wire... ; .. perlb. | 1/1 to 1/9 —_ 
Sheet and Foil | | 1/3 to 2/9 — 
* Babbitts Metal and Anti-friction Metals— | 
Grade lI ... = a i ton net £214 — 
Grade IT.. ae ssi ~ £147 — 
Grade III £76 = 
¢ Brass (rolled metal 2 2” to 12” basis) per ‘ib. § #d. inc. 
¢ ,, Tubes (solid drawn) ... ane - |} ld. to 11jd. 4d. inc. 
» Wire,basis_... ae re | 9d, #d. inc. 
¢ : One Tubes (solid- drawn)... oe ea | 1/0}d. 4d. inc. 
g » Bars _— selected)... - per ton) 
¢ ~ — ons ‘es an | £81 £4 inc. 
& » Rod wee ee ” 
d (Electrolytic) Bars : — ae | £54 £4 5s. inc. 
d “ a Nire Rods ... i £60 £4 5s. inc. 
d ~ M4 C. Wire ... per lb. Sid. #;d. ine. 
f Ebonite Rod. a nae a = 1/6 to 2/- plus — 
f » Sheet a ie rs i | 1/3 to 1/6 10% — 
#« German Silver Wire, Nos. 1 to 12... - 2/2 | —_ 
h Gutta-percha, fine... jet bes Bet | nom. | -— 
h India-rubber, Para-fine Ss noe eA | 1/2 1}d. ine. 
t Iron, Pig (Cleveland, No. 3) ... perton | 67/6 | -— 
t ,, Wire galv. No. 1, P.O. ee. ‘od | £20 | — 
g Lead, English Pig ‘ as ~ £30 10s. | £2 10s. ine. 
g Mercury --. per bot. | £14 5s. | _ 
é Mica (in original cases) small. .-» per Ib. | 9d. to 1/6 — 
e wa “s = medium ... = | 5/- to 10/- — 
e a large ses ae | 10/6 to 17/6 up _ 
p Phosphor Bronze, plain castings a | 1/2 1d. ine. 
p i » drawn bars & rods se 1/0?d. 3d. inc. 
p 2 »  Trolledstrip&sheet ,, | 1/0}d. 4d. inc. 
p a Se es ee 1/1$d. id. inc. 
o Platinum es see vee * per oz. £9 15s. -— 
d Silicium Bronze Wire see «- perib. | 9$d. ied. ine. 
g Spelter... - on ++. Perton | £20 £1 8 9 inc. 
7 Steel, Magnet, in bars” i ... per Ib. 7id. _- 
g Tin, Block (English) es «. perton | £235 15s. £5 5s. inc. 
" ,, Wire, Nos. 1 to 16 = «. perlb. | 4/1 2d. ine. 





Quotations supplied by :— 

g Henry Gardner & Co. Ltd. 

h Edward Till & Co. 

§ Bolling & Lowe. 

n P. Ormiston & Sons. 

o Johnson Matthey & Co. 
India Rubber, Gutta Percha and p C. Clifford & Sons, Ltd. 

Telegraph Works Co., Ltd. r W. F Dennis & Co. 

The above table is published here fortnightly. In alternate 
issues, in which it does not appear, the latest prices of copper, 
silicium bronze wire, lead, rubber, tin and spelter, up to the 
time of going to press, are given in our ‘‘ Business Notes.”’ 


a G. Boor & Co. 

6 The British Aluminium Co., Ltd. 
¢ Thos. Bolton & Sons, Ltd. 

d Frederick Smith & Co. 

e F. Wiggins & Sons. 


JANUARY 1, 1937 


Works Visit 

On December 18th, the Hon. Walter Nash, Minister of 
Finance and Customs, New Zealand, accompanied by mem- 
bers of his staff, visited the lamp works and 
research laboratories at Wembley of the 
General Electric Co., Ltd. The visitors were 
received by Mr. C. Wilson, director of the 
lamp works, and with Mr. L. Gamage (direc- 
tor, Overseas organisation) and Mr. T. Y. 
Fletcher (director, Osram lamp department) 
made a tour of inspection. 


Useful Handbook for Consumers 

London Associated Electricity U ndertakings, 
Ltd., has prepared a handbook which it is dis 
tributing to all its consumers. ‘This well- 
produced publication announces that the first 
results of the merger of the six London electri 
city supply companies are a reduction in the 
charges made for electricity, a reduction in hire 
charges and a scheme for free and assisted 
wiring. The booklet not only gives details o! 
the new charges and sets out clearly all the 
services from which consumers can derive 
benefit, but it will also act as a reliable refer- 
ence. The principal innovations which are 
covered in the booklet are a_ standardised 
domestic two-part tariff; a standardised com- 
mercial two-part tariff, excepting the Charing 
Cross area, where owing to overlapping of cer- 
tain of the companies special conditions pre- 
vail; reduced hire charges; free and prolonged 
terms for payment of wiring; 30 ft. free wir- 
ing for cookers; and 30 ft. free wiring for 
water heaters. 


Orders Recently Booked 


has received an order for twenty car sets of 
rail-coach electrical equipment for Blackpool. Each includes 
two motors manufactured by Crompton Parkinson, Ltd., at 
Chelmsford, each rated at 57 h.p. (one-hour rating), 600 V, with 
helical gearing, and arranged for field control. In addition, 
there are special cam-drum-type controllers arranged for field 
control, together with appropriate current collector gear, resist- 
ances, circuit protection apparatus, and anti- wireless interfer- 
ence coils, manufactured by Allen West & Co. The equipments 
are to be installed on modern type double-deck cars with 
centre entrances. 


New Catalogues and Lists 

English Electric Co., Ltd., Stafford.—Publication No. Q63B 
giving technical data with ’short- circuit test oscillograms of 
high rupturing capacity cartridge fuses with an introduction 
to industrial and sub-station fuse gear; Q96A, describing the 
type “J” underground disconnecting box fuse with a rup- 
turing capacity of 25,000 kVA on a 440-V 3-phase or 500-V single- 
phase circuit; T20, dealing with type R.D.J. low-voltage pole 
mounting fuse fitting, and T14, describing the constructive 
features ‘of silent and ‘ super-silent ’’ motors. 

British Insulated Cables, Ltd., Prescot.—The B.I. pocket book 
for wiremen and a leaflet describing a pressure-type electric 
vuleaniser. 

Claude-General Neon Lights, Ltd., Pitman House, Parker 
Street, Kingsway, London, W.C.2.—Details of ‘‘ Cleora ”’ fluores 
cent tubes with illustrations of installations. 

Rheostatic Co., Ltd., Slough.—A leafict dealing with the con- 
trol of central heating installations by means of “* Satchwell’ 
thermostats. 

Atlas Lamp Works, 105, Judd Street, London, W.C.1.—A cata 
logue oi electric lamps. 

Clydesdale Stamping Co., Ltd., Atlas Works, Netherton, Nr. 
Dudley.—A booklet dealing with drop forgings and hand-forged 
work. 


Bankruptcy Proceedings 

C. H. Large, 1, Old Mill Road, Chelston, Torquay, trading 
as the Torquay and South Devon Electrical Co., electrician.— 
The first meeting of creditors herein was held on December 
18th at the Official Receiver’s offices, Exeter Bank Chambers, 
Broadgate, Exeter. According to the statement of affairs lodged 
by the debtor there is a surplus of assets over liabilities of 
£363. The liabilities are put down at £339 with assets esti- 
mated to realise £702. Falling off of trade during the last 
twelve months, losses on contracts and undertaking work too 
cheaply in an endeavour to get it, insufficient work, competi- 
tion and bad debts are the reasons given by the debtor for 
his failure. 

R. W. L. Frankland, electrical contractor, 45, Russell Street, 
Middlesbrough.—Receiving order made December 21st on 
debtor’s own petition. 

W. E. James, radio engineer and wireless merchant, 8, 
Church Street, Ebbw Vale, Mon.—Trustee, Mr. R. Betts, 34, 
Park Place, Cardiff, Official Receiver, released December 15th. 

F, W. Albinson, formerly electrical engineer, now journey- 
man electrician, 73, Stanton Road, Sandiacre, Derbyshire.—Last 
day for receiving proofs for dividend January 6th. Trustee. 
Mr. A. Rogers, 22, Regent Street, Park Row, Nottingham, 
Official Receiver. 

F. E. Walton, electrical engineer, Island Hotel, Eel Pie 
Island, Twickenham.—Receiving order made December 18th 
on debtor’s own petition. 

S. Howarth, electrician, 583, Garton Road, Reddish, Stock 
port.—Receiving order made December 17th on debtor’s own 
petition. 
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E. Aveyard (Alpha Electric Co.), electrical engineer, 14, 
Arnold Avenue, Hyde.—Public examination January 25th at the 
Town Hall, Ashton-under-Lyne. 

G. Ireland, electrical engineer, near the Oak Inn, Fambridge 
Road, Maldon.—First meeting January Sth at 29, Russell 
Square, W.C. Public examination February 3rd at the Shire 
Hall, Chelmsford. 

J. Newton (Gateshead Electrical & Radio Service), 23, White- 
hall Road, Gateshead.—Trustee, Mr. P. J. McLellan, 81, St. 
Mary’s Place, Newcastle-upon-Tyne, Official Receiver, released 
December 11th. 

Company Liquidations 

F. E. Doran, Ltd.—Particulars of claims to the liquidator, 
Mr. H. Wingfield, 67, Watling Street, E.C.4, by January 25th. 
This is a members’ voluntary winding- -up. "All creditors have 


been, or will be, paid in full. 
British Automatic Refrigerators, Ltd.—Meeting January 27th 


at Audrey House, Ely Place, E.C., to receive an account of the 
winding-up by the liquidator, Mr. W. E. Ogden. 

Delabole Electric Lighting & Supply Co., Ltd.—Winding up 
voluntarily. Liquidator, Mr. A. J. Kellow, Fore Street, Camel- 
ford. 

Norfolk Rubber Co., Ltd.—Particulars of claims by January 
15th to the joint liquidators, Mr. C. Latham, 185-188, High Hol- 
born, W.C., and Mr. A. G. Stevens, 6, Broad Street Place, E.C. 

Johnson & Murrell Electric Co., Ltd.—Meetings January 19th 
at Sentinel House, Southampton Row, W.C., to receive an 
account of the winding-up by the liquidator, Mr. A. C. Jones. 


Dissolution of Partnership 
“ Triform ” Electric, electrical engineers, 100a, Regent Street, 
Cambridge.—Messrs. J. L. Chandler, G. Ranner and F. Great- 
head have dissolved partnership. Messrs. Chandler and 
Ranner will attend to debts and carry on the business under 
the same style. 











The British Industries Fair, Birmingham 


HE increase in the number of exhibitors of electrical and allied products at the Castle Bromwich section of the British 


Industries Fair is even more remarkable than that at the 


Olympia Section, details of which were given in our last 


week’s issue (page 900). With a total nearing three hundred the stands of electrical interest are about twice as numerous as 


in 1936, and include, besides practically all last year’s exhibitors, 


several other manufacturers who have been quick to grasp the 


opportunity which the Fair offers for taking advantage of the present trade boom and the influx of visitors which may be 
expected. Exhibitors and stand numbers are listed below. The symbol ‘‘Cb”’ indicates that the stands are in the Electrical 











Section. 
Accles & Pollock, Ltd. . .. D 812 & 915 Eaves, Thomas, Ltd. Cb402 National Time Recorder Co., Ltd. ... B 319 
Aeraspray Manufacturing Co., “Ltd. |. D 920 Edison Swan Cables, L td. Cb400 & 501 Neill, James, & Co. (Sheffield), Ltd. ... D 625 & 627 
Aerostyle, Ltd. .. B 908 ELectTrIcaAL REVIEW Cb808 New Process Welders, Ltd. ... .-. Cb221 
Aladdin Industries, Ltd. a> Boe Electricars, Ltd. Cb810 & 911 Newalls Insulation Co. son . D 619 
Alklum Storage — Ltd. ... Cb907 Elliott, E., Ltd. Cb513 Orme, Evans, & Co., Ltd. Aa ... Cb700 & 801 
Allan, Thos., & Soi se oe .. B 810 & 909 Enfield Cable W orks, Ltd. Cb400 & 501 Osborn Manufacturing Co., Ltd. .. Cbai4 
Allen, Edgar, & Co, * Ltd. we .. D 730 & 831 Enfield Rolling Mills, Ltd. D 419 P.B. Sillimanite Co., Ltd. Cb604 
Allen West & Co., Ltd. pee -- D 206 English Electric Co., Ltd. Cb609 Peace, Henry, Ltd ’ yes  Cb712 & 813 
Anchor Cable Co., Ltd. eee ie or & 501 nae ey -_— poe kng & 817 P.& H., ita’ ¥ - wes Cb601 . 
Arrow Electric Switches, t .. Cb711 vers! igno les, Lt 312 >, . sage wan 
Associated Equipment Co., Ltd. .. D 820 Falcon Plate Works _... *b825 Perkins ‘Clean Milk Equipment, ‘Ltd... A 725 
: Philips Lamps, Ltd. . --- Cb912 
Avery, W. & T., Ltd. ... -- D 512 & 613 Falk, Stadelmann & Co., Ltd., Pinchin, Johnson & Co.. 44. B 414 & 515 
Babcock & Wilcox, Ltd. “ee .. D 400 & 501 Falkirk Iron Co., Ltd. & 609 Pirelli-General Cable Works, Ltd. “” Cb400 & oe 
on 501 
Bakelite, — * ake e es fehl os ae _ — Poles, Ltd. Cb709 
Baldwins, Lt ove vin sie 2 erranti, wis 2 & 718 5, ’ * lame & 
Barrett & E lers, 724... aie -- A 305 Fitz-Gibbon & Murray, Ltd. ©. Power Centre Co. Ltd. — = Sy if & 813 
Batteries, Ltd. ... aon aoe .» Cb913 Flextol Engineering Co., Ltd. & 805 Pressed Steel Co.. Ltd . - Cb721 
Beatty Bros., Ltd. us ‘ws -. B 814 & 913 French, W. T., & Son as < Quaker, Silas _— - wen Cbo14 
Becker, F. E., & Co. i sae eos Cb715 Fry Bros., Ltd. . . . we sel . 
Beetle Products Co., Ltd. = ... Cb204 & 305 Gascoignes (Reading), Ltd. 2 Radiovisor Parent, Ltd. ose Cb419 
Belling & Co.,Ltd... ws ese C413 General Electric Co., Ltd & 617 | Rapid <5 pe Machine Co., Ltd. Cb512 
Belling & Lee, Ltd. ... is .. Cb724 General Refractories, Ltd. & 913 Rawlplug, Ltd. w+ Cb308 
B.E.N. Patents, Ltd. ...  ... ... B 736 & 825 | Gent & Co., Ltd. Redmanol, Ltd.. vs eee CD5OB 
Berry’s Electric, Ltd. ... os .- Cb307 George, W. & J., Ltd. Revo Electric Co., Ltd. ts -» Cb404 & 505 
Bi-Metals + oe Gilman, F., (B.S.T.), Ltd. Rheostatic Co., Ld. + Cb410 & 511 
Bingham Appliances, Ltd. .... .-» Cb726 & 827 Gittings & Hills, Ltd. ... Richardson, H. G., & Sons, Ltd... Cb613 
Birkby’s, Ltd. ... w. ~Cb411 Glover, W. T., & Co... & 501 Rotax, Ltd. __.. .. Cb601 
Birkenhead Corp. Elecy. Dept. .-- Cb210 Gordon, James, & Co, ... 716 & 817 Ruberoid Co., Ltd. os oe -» B 4il 
Birmingham Electric Supply Dept. ... Cb506 Grant & West, Ltd. Rudd, E., & Co., bea, oes eee +» Cb300 
Birmingham Electric Furnaces, Ltd.. Cb320 Goomngete & Irwell Rubber Co., “Ltd... Cb400 & 501 Runbaken Elecl, Products... --» Cbd910 
Black & Decker, Ltd. ... w+ Cb923 Greenwood & Batley, Ltd. _ .. . D 314 & 413 Ruston & Hornsby, Ltd. =... ..., D318 
Blackwell, W., Oil Co. . wit ... Cb301 Guest, Keen & Nettlefolds, Ltd. . B 606 Rylands Bros., ’ » A 526 
Bowker, S 0. Led... inn .-» Cb417 G.W.B., Electric Furnaces, Ltd. .. Cb302 & 403 St. Helen’s Cable & Rubber Co., ‘Ltd... Cb400 & 501 
Bratt Colbran, Ltd... os .. Cas06 Hague & McKenzie, Ltd. - ... Cb500 Salter, Geo., & Co., Ltd. .. A404 & 507 
Bray, Geo., & Co., Ltd. vais .. Cb405 Halden, J., & Co., L td. Cb722 & 823 Sankey, Jos. Sons, Led, ts .. A5l2 & B707 
Brightside Plating Co., Ltd. ... ... Cb909 Harvey, G. A., & Co. (London), Ltd.. B 622 & 723 Siemens Bros. & Co., Ltd. ae ... Cb400 & 501 
Britannia Batteries, Ltd. Cb603 Hawkins, L. G., & Co., Ltd. ... .. Cb615 Simmonds Accessories, Led. ... .. D 222 
Britannia Electric Lamp Works, Ltd. Cb315 Heayberd, F. C., & Co. Cb728 Simon, Henry, Ltd. _... on . D 611 
Britannia Tube Co., Ltd. « D 422 & 521 Henley’s, w. , me Telegraph Works, Simplex Elec tric Co., Ltd... .. Cb4l4 & 515 
British Aluminium Co., Ltd. D 808 & 911 Co., . Cb400 & 501 Small, W. R., Ltd. me eae ... Cb825 
British Electric Domestic Appliances, Herbert, Alfred, Ltd. D 404 & 409 | Smith, Fredk., & Co. ... ma ... Cb610 
Ltd. Cb318 Higgs Motors, Ltd. Cb408 | Smith Meters, Ltd. ... Cb202 & 303 
British Elecl. Development ‘Associa- Holden & Hunt ... Cb802 & 903 | Speedway Suction W, asher Co., Ltd. ... Cb916 
tion Inc. . Cb406 & 507 Hope's Heating & Lighting Co. .. B 726 & 815 Standard & Pochin Bros., Ltd. .. B 728 & 817 
British Industrial Plastics, Ltd. .. Cb204 & 305 Horstmann Gear Co., Ltd. .. Ca508 | Standard Telephones & Cables, Ltd.... Cb400 & 501 
British Insulated Cables, Ltd. ... Cb400 & 501 Hotpoint Electric Appliance Ca Ltd. Cb600 | Staveley Coal & Iron Co. . B5l2 & 618 
British Oxygen Co., Ltd. wes .. D 324, 410 Hurley Machine Co. (Eng. g-), Ltd. ae 2 814 & 913 | Steam a mr SE... cos .. D 710 & Bil 
& 511 Iceland Freezer Co, ; .. Cb916 | Stewarts & Lloyds, Ltd. os . D 500 & 913 
British Rema Meeuteetesing Co., Ltd. D 804 1.C.1. Metals, Ltd. D 402 & 503 Stirling Boiler Co., Ltd. ~~ .. D 400 & 501 
British Sangamo Co., Ltd. ‘ Cb502 India Rubber, Gutta Percha & Tele- | Stone, J., & Co., Ltd. ... ‘ .. D310 
British Thermostat Ce. Ltd. Cb900 graph Works Co., Ltd. ... . Cb400 & 501 | Stone, J. B., & Co., Ltd. : . D322 
British Thomson- Houston Ca. “Ltd. Cb504 & 607 International Combustion, Ltd. .. D202 & 303 Streetly Manufacturing Co., Ltd. ... Cb204 & 305 
British Trane Co., Ltd. B 418 loco Rubber & Water-Proofing Co., | Strong & Co. iia .. Cb717 
British Vacuum Cleaner & Eng. Co., Ltd. .. Cb730 & 831 | Supremus Specialities, Ltd. |) ... Cb706 
Ltd, a .. Cb309 Jackson Electric Stove Co., Ltd. w+ Cb509 _ | Taylor & Challen, Ltd.. .. D 509 
Briton Lamps, Ltd... oes ... Cb924 Jeffrey Tiles, Ltd. - . B306 & 407 Taylor, Taylor & Hobson, Ltd. . D 708 & 809 
Brockhoure Heater Co., Cas0s & 909 Johns, Walter, Ltd. . ... Cb229 Tecalemit, Ltd. D 414 & 515 
Bromak Pneumatic Paint Brush, Ltd, Cb708 & 809 Johnson, Matthey, & Co., Ltd. -. Cb312 Telegraph’ Construction & Maintenance 
Broughton, J. . Cb421 Johnson & Phillips, Ltd. .. Cb400 & 50L ei 7 apa .. Cb503 
Bulpitt & Sons, Ltd... wns --» Cb510 Johnson, Richard, & anes w, Ltd. ... D 700 & 801 Terry. Herbert, & Sons, “Ltd.  B 520 
Burnley Components, ca: ... «. Cb415 Kitchendom, Ltd. a . A 702 Thomas, Bertram .. D 200 
Cable Makers’ Association... Cb400 & 501 Klaxon, Ltd. Cb316 Thompson, John, (Wolverhampton), 
Callender’s Cable & Construction Co., Leda Electric, Ltd. Cb705 Ltd. iit . ie .. D 806 & 909 
° eee ove oes .. Cb400 & 501 Leek, E. & J., Ltd ® ... Cb720 | Timmis & Co., Ltd. me 7 ... Cb702 & 803 
Candy & Co, ... eae exe .. B 506 & 607 Ley’s Malleable Castings Co., Ltd... D 502 & 603 Tube Products, Led. ... . D 615 
canning, W., & Co., Ltd. any .» Cb317 Lighting Trades, Ltd. ; ... Ca604 Tubes, Ltd. "i ; . D 608 & 709 
Carron Company ms ... Cb304 Lister, R. A., Ltd. a me .. D 304 | Tuscan E ngineering Co. pie . Cb922 
-arter & Co. (Nelson), Ltd. ... Cb710 Liverpool E lectric Cable Co., Ltd. .. Cb400 & 501 | Union Cable Co., Ltd. Cb400 & 501 
Cellactite & British Uralite, Ltd, .. B 734 & 823 London Aluminium Co., L td.. A 408 & 5ll | United Steel Coys., L td = on D ae & 713 
Celion, Ltd. a .. B 625 London Electric Wire Co., & Smiths, | Gavel mate & iesteewin Co. mee Se ses 
-H. Supplies, Ltd. Cb714 & 815 Ltd. . ; ; . Cb400, 501 Ltd. ad iti Cb703 
Chloride Electrical Storage Co., Ltd... Cb407 ceive ia” | hee 
‘lang, Ltd. ; .. Cbo914 London Wire Co., Ltd.... A 616 | Sam Hern Electric Tecks , om Cb923 
Clear Hooters, L td. ves .. Cb714 & 815 - “_ as, Joseph, Ltd. , Cb601 | Vorsil Ltd. “4 “6 815 
oalbrookdale Co., Ltd. = .. B 508 & 609 M. & C. Switchgear, Ltd. = Cb602 om " —< & oa ° 
ole, E, K., Ltd. wos wee CUBES Me Dowall, Steven & Co., Ltd. B508 & 609 | Waddicor (Bradite), Ltd. s+ Cb707 
Coleman & ‘Appleby, Ltd. |... |... Cb314 MacGregor & McCallum, Ltd.. B 814 & 913 Wakefield, C. C., & Co., Ltd. . D 507 
Commutator Grinding Block Co. ... Cb918 Macintosh Cable Co., L .: ... Cb400 & 501 Walmsley Patent Lamp Co., Ltd. 2. ¢ bg21 
oncordia Electric 9 asia Ca, Macpherson, Donald, & Co. Ltd. |... B 623 Ward, H, W., & Co., Ltd... -. D 415 
Ltd, Cb603 Mansions Motor Co., Ltd . D928 & D Webb's Crystal Glass Co. , ss Cb613 
Constructors, Ltd. ... Cb608 North Out- West Lancashire Refrigeration Co., 
raigpark Electric Cable Co., Ltd. |... Cb400 & 501 door Ltd. » . B 814 & 913 
Crockatt, W., & Sons ... .. B 902 Martindale Electric Co., Ltd. ... Cb807 Westinghouse Brake & Signal Co., se 2 
‘rossley Bros., Ltd. yes M.C.L. & Repetition, Ltd... D 506 Ltd. ae ... Cb614 & 616 
Daniels, T. H. ‘<i. Ltd. em .. Cb231 Meldrums, Ltd. . D 212 Wild-Barfield Electric Furnaces, Ltd, Cb302 & 403 
Desoutter Bros., Ltd. ... a .. Cb401 Metalectric Furnaces, Ltd. D 226 & 327 Wilkins & Mitchell __ . os + Cb719 
Diamond H. Switches, tae, ... ... Cb816 Metlex Industries, Ltd. .. A 420 Williams (Birmingham), Ltd.. ++ Cb605 
Dick, R. & J., Ltd... Gos - D 33 Metropolitan-Vickers Electrical Co., ‘ Wold, ort & Kininmonth oes reed 
Dominion Fall Co. .. B 423 Ltd. . ... Cb806 me 
Donovan Electrical Co., Ltd. . w. Cb409 Midland Fan Co., Ltd. .. A 716 Wolseley Sheep Shearing Machine Co., : 
Drew, Clark & Co A 330 Mirrlees, Bic kerton & om Ltd. .. B 420 Ltd. D 905 
Dubilier Condenser Co. (1926), Ltd. Cb718 & 819 Moffats, Ltd... ; .. Cb611 Worksop Corporation Electricity De- 
Duroglass, Ltd. . . Cb613 Moorwoods, Ltd. B 5611 partment ... te . . B 310 
Duro-Ray, Ltd. Ae ... Cb613 Morrison, A. E. » & Sons, ‘Ltd. Cb812 Worsdall Mercury Co. ... . --. Cb229 
Earle, Bourne & Co., L td. om .. D 600 Morse Chain et os D 704 & 805 Yorkshire Copper Works, L td. .. B 812 & 911 
Easiwork, Ltd. oe ... Cb205 Moulded Products, Ltd, Cb300a Young Accumulator Co., Ltd. ... Cb902 
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Electricity Supply 
Lighting, Domestic, Power 


Amble (Northumberland) -—PLACING CABLES UNDERGROUND. 
—Consideration is being given by the Urban District Council 
to the placing underground of all electric cables and services 
in High Street. 

Blackburn.—CHEAPER Execrriciry.—A further reduction in 
the electricity tariff, the sixth since the ten per cent. additional 
charge was removed in December, 1932, has been recommended 
by the Electricity Committee. From July 1st last year the 
lighting rate was reduced from 6d. to 5d. per kWh and the 
progress of the undertaking has been such that the engineer 
and manager (Mr. R. H. Harral) proposes that as from April 
lst next the lighting rates shall be reduced by a further 3d. 
per kWh. The proposals also include revisions in regard to 
shops; premises occupied by small traders as a joint shop and 
dwelling house; and heating, power and street lighting. The 
concessions represent £10,760 per annum. 

Bletchley.—Srreer LicuTinc.—A new street lighting in- 
stallation has been completed at Bletchley, 39 Revo type C.9018 
‘*Progress’’ lanterns being erected in staggered formation 
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Leicester.—POWER STATION EXTENSIONS.—Big extensions to 
the central generating station at Freeman’s Meadow are to 
be undertaken shortly, as the Electricity Committee has re- 
ceived a request from the Central Electricity Board to execute 
this work as quickly as possible. It is expected that the output 
of the station will be increased by about 25 per cent., the 
additions consisting of a 30,000 kW set and condenser, two 
boiler units and another cooling tower. 


London.—FuLHAM.—The Borough Council proposes to close 
down the old generating station this month, and the building 
will be demolished. ‘lhe turbo-generators and boilers are 
being broken up. 

In consequence of minor troubles which have been experi- 
enced in starting up the 10,000 kW house turbo-alternator, 
which provides the auxiliary supply at the new power station, 
the borough electrical engineer, after agreement with the Cen- 
tral Electricity Board, the consulting engineers and the chair- 
man of the committee, recently arranged as a matter of 
urgency for a temporary emergency supply to be given, 1}! 
necessary, from the central sub-station. 

HamMERSMITH.—The Electricity Committee is to provide 
supplies to fifty-five flats and six shops in Goldhawk Road, at 
a cost of £507; to Hanover Flats, Uxbridge Road (£208), and 
Phoenix Lodge Mansions, Brook Green (£758). 





New street lighting at Bletchley 


over the kerbs by means of 18-in. projection brackets on tubular 
standards. Each fitting is equipped with a 400-W mercury 
electric-discharge lamp and the units are spaced approximately 
190 ft. apart, their mounting height to the light centre being 
22 ft. 


Bolton.—CoLLEcTING Eecrriciry CHarGces.—The Electricity 
and Housing Committees are considering an arrangement 
whereby tenants of Corporation estates will pay for their elec- 
tricity by a fixed weekly sum to be included in the rent, plus 
a charge for actual energy consumed through prepayment 
meters. 


Cookham.—Two-part TARIFF CoNcEssION.—The Cookham 
and District Electricity Corporation, Ltd., has reduced its 
domestic two-part tariff, which is now as follows :—Fixed 
charge for the first 700 sq. ft. of floor area, £2 7s. 6d. per 
annum, each additional 100 sq. ft. up to 1,000 sq. ft., 6s. per 
annum; each additional 100 sq. ft. beyond 1,600 sq. ft., 5 
per annum; outbuildings, each 250 sq. ft., 3s. 6d. per annum. 
The “unit” cha rge is ld. 


Dartford.—Mains Extensions.—The Electricity Committee 
is to extend mains to Marcus Road (£454) and to East Hill 
(£1,685). 


Eccles.—ELECTRICITY CHEAPER.—Details of lower charges for 
electricity, operating as from January Ist, have been sent to 
us by the borough electrical engineer, Mr. C. V. Johnson, 
Under the ‘all-in’? domestic tariff the fixed annual charge 
is reduced to 124 per cent. of the rateable value, with a 
‘follow-on’’ charge of 4d. per kWh, while for late shop 
window lighting a new special tariff has been introduced, 
namely, 13d. per kWh plus 7s. 6d. per quarter for hire of the 
time switch and separate meter. The quarterly hire charges 
for domestic appliances are reduced as follows (previous 
charges in parentheses) :—Fires, 1s. (1s. 6d.); circulator water- 
heaters, 3s. (3s. 6d.); and cookers, from 3s. 6d. to 7s. 6d. (from 
5s. 6d. to 10s.). There is also a new type of thermal storage 
water-heater for sink and basin use, the charge ranging from 
Qs. 6d. to 4s. 6d. The minimum hire neriod for all appliances 
is reduced from three to two years and, in addition. the maxi- 
mum length of cooker, water-heater and wash-boiler circuit 
wiring for which no charge is made is increased from 30 to 
5O ft 


SrokE NEWINGTON.—The Electricity Committee is seeking 

sanction to borrow £5,000 for mains and services. 

St. MARYLEBONE.—The Works Committee reports that it 
intends to regard any proposal to erect a sign within 100 ft. 
of a traffic signal as being objectionable unless the sign is 
illuminated in colours other than those used for traffic control. 

Sanction has been obtained by the Electricity Committee 
to borrow £15,000, and is being sought to a loan of £100,000 
for the installation of mains and services and the provision 
of transformer stations on consumers’ premises. 


Manchester.— ELECTRIC AL EQUIPMENT IN Hovuses.—The 1936 
review of the Corporation’s activities mentions that some time 
ago the Housing Department installed electrical equipment 
(griller, kettle, inset fires, wash-boiler and plug points) in 
fifty houses on the Brownley Green estate, there being a coal 
fire in the living room for providing a domestic hot water 
supply and heating an oven. It is stated that the results have 
proved quite satisfactory, the consumption of electricity, sup- 
plied through prepayment meters, being practic ally as 
estimated. During the past year similar installations have 
been provided in 181 flats at Smedlev Point, and 204 flats in 
Kirkmanshulme Lane, and the suitability, both as regards cost 
and convenience, of electrical equipment for working class 
dwellings, has been clearly demonstrated. Private builders 
in the neighbourhood are also realising the appeal that electric 
houses have for many people, and they are modifving their 
designs accordingly. At Blackley, sixty-one houses are 
equipped with electric breakfast cookers, kettles, wash-boilers, 
and inset fires. They have now been ‘occupied for approxi- 
mately twelve months and have given satisfactory results. 


Morecambe.—ExTENsions.—The parish of Heaton with Ox- 
cliffe is to be supplied with electricity by the Electricity Com- 
mittee at a cost of £1,356. 


Newcastle-on-Tyne.—ILLUMINATED Bracons.—Experimental 
illuminated Belisha beacons have been introduced at Jesmond 
by the City Council, and if they prove successful it is expected 
that they will be erected throughout the city. 


Plymouth.—New EqQurpment.—Sanction has been received 
bv the Electricity Committee in respect of an expenditure of 
£26.971 for sub-stations. mains and sub-station equipment and 
building work, and £1,270 for the provision of additional pro- 
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tection from fire at the Prince Rock generating station. Cable 
extensions on the Taylor Woodrow estate at St. Budeaux and 
Compton and in a new road off Alma Road have been author- 
ised, and it is proposed to improve the lighting of Fore Street 
and Marlborough Street, Devonport, and Westwell Street and 
York Street, Plymouth. 

Portland.—SuprLy ImprROVEMENTS.—The Electricity Com- 
mittee is to improve the supply at Underhill at a cost of £2,294, 
and at Tophill (£2,715). 

$toke-on-Trent.— DistriBsuUTION Works.—The Electricity 
Committee is to change-over the supply to further premises in 
the centre of Burslem at a cost of £1,500, and cables are to be 
extended to supply thirty-two houses to be erected in North 
Street (£975). 


Switzerland.—Lire oF UNDERGROUND CaBLes.—Among the 
yarious reports presented to the recent Congress of the Inter- 
national Union of Electric Power Producers and Distributors 
was one by Mons. L. Martenet, chief engineer of the indus- 
trial services in Neuchatel, Switzerland, on the life of under- 
ground cables, in the course of which he mentioned that the 
lead-protected cable was introduced in 1879 by Francois Borel 
and has been since continued without any fundamental modi- 
fications. M. Martenet mentioned examples of cables laid in 
1886 and 1889 which are still giving satisfactory service. He 
considered that electrical engineers can reasonably anticipate 
a useful Jife for underground cables of at least forty years, 
and that an average of fifty years is not extraordinary. In 
the case of cables subject to over 4 or 5 kV per mm there is, 
however, need for care inasmuch as only about fifteen years 
experience of them is available. 


Todmorden.—Loan.—The Electricity Committee has ob- 
tained sanction to borrow £20,000 for consumers’ electrical 
apparatus. 

United States.—Survey or Prospects.—Estimates of likely 
expansion during the next ten years given in the December 
issue of Electric Light and Power look to a rise in sales of 
electricity from roughly 90,000 to 191,000 million kWh; in the 
capacity of plant from 34 to 57 million kW; and in the number 
of customers from 26 to 35 millions. Details are given of 
Government power schemes, including the recently inaugur- 
ated Boulder Canyon plant, as follows :— 


Loans, &c., Present Estimated 
already estimated kW 
Federal Projects— made. final outlay. capacity. 
T.V.A. (Tenn.)... a $111,000,000 $265,000,000 425,000 
Central Valley (Cal.) ... ios 15,000,000 170,000,000 250,000 
Boulder Canyon (Ariz.-Nev.)... 108,660,000 108,660,000 1,060,000 
Fort Peck (Mont.) 71,000,000 86,000,000 100,000 
Grand Coulee (Wash.) 35,000,000 60,000,000 1,200,000 
Bonneville (Wash.)_ ... 32,200,000 55,000,000 ,000 
Passamaquoddy (Maine) 10,000,000 36,000,000 ~- 
Casper Alcova (Wyo.) 20,000,000 22,700,000 30,000 
Bluestone Res. (W. Va.) 1,000,000 12,942,000 30,000 
St. Lawrence River _ _ 1,600,000 
State projects $54,659,000 $116,601,000 } 1,025,000 
Municipal projects 27,316,000 36,000,000 iets 
Rural electrification 410,000,000 410,000,000 -- 


Wallasey.—I.iGHtTinc Scueme.—The Electricity Committee is 
to lay cables for the new Promenade lighting scheme at an 
estimated cost of £2,000. 

Loan.—Sanction is being sought to borrow £40,000 for con- 
sumers’ electrical apparatus. 

Weymouth.—Lower Cuarces.—The charges for electricity 
are to be reduced as follows :—Lighting 5d. to 44d. per kWh; 
illuminations 2d. to 1d.; heating and power 14d. to 14d.; public 
lighting 21d. to 13d. per kWh. 

Whitehaven.—Peak Loap Tarirr.—The following scale of 





General view of the railway mercury rectifier sub-station at Schiedam, Holland d.c. 


charges for electricity supplies to factories on the peak load 
basis has been adopted as from January Ist :—First 400 kWh, 


2d. per kWh; next, 1,800 at 14d. ; next 4,800 at 14d. ; remainder 


at 1d. 
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Traction 


Aberdeen.—TROLLEY-bUSES.—The Corporation is seeking 
powers to run trolley-vehicles along the route of any of the 
tramways. 


America.—ELECTRIFICATION PLANs.—Formal announcement 
by the Pennsylvania Railroad is expected soon of plans 
to extend electrified lines from Paoli (just outside Philadelphia) 
to Harrisburg, a distance of 84 miles, states the LHlectrical 
World. Less definite are plans to electrify lines between 
Harrisburg and Baltimore. Consideration is being given now, 
it is reported, to electrification of the 245-mile stretch from 
Harrisburg to Pittsburgh. On February 10th, 1935, 
the Pennsylvania Railroad completed electrification of the 
226-mile route from New York to Washington at a cost of more 
than $100,000,000 and embracing 1,405 miles of track. This 
line is computed to use 700,000,000 kW per year under a normal 
service of 686 trains daily. It is believed that the new exten- 
sions will include 132-kV transmission, 11-kV trolley service 
and standard beam-type bridges and cross-catenary con- 
struction. 


Australia.—New SourH WaLes.—Sanction has been given 
for the construction of six miles of double track from Suther- 
land to Cronulla, a popular seaside resort near Sydney. This 
line will form an extension of the 1,500-V d.c. Sydney sub- 
urban system. The estimated cost is £415,000. 

Vicroria.—All the sub-stations on the extensive electrified 
suburban railways of Melbourne, amounting to 440 track miles, 
are to be equipped with supervisory remote control in an 
endeavour appreciably to reduce the labour portion of the 
operating cost. A large control room is now in course of 
erection at Flinders Street Station to regulate the sub-stations 
of the inner area. 

The electric welding of both rail joints and rail bonds is 
proceeding apace on the Melbourne electrified suburban lines. 
Over 10,000 rail welds have been made already, and in Flinders 
Street Station alone over 700 rail joints have been welded; thus 
the cost and maintenance charges associated with the return 
current bonds have been eliminated. 


Belgium.—LvuxemBourG LINE CoNversion.—The board of 
the Belgian National Railways has announced that it is pre- 
pared to contribute to the electrification of the Brussels- 
Luxembourg main line a sum equal to what would have been 
expended on this route if steam traction were retained, and to 
pay to the State any operating economies which might accrue 
from electric working. 

LocaL Rattbway ELEcTRIFICATION.—In a Senatorial report on 
the position of the Société Nationale des Chemins de Fer 
Vicinaux, which has just been issued, it is mentioned that of 
the system of 3,014 miles of local railways in Belgium which 
were originally operated entirely by steam trains 893 miles 
have been electrified while 1,497 miles are being operated by 
means of internal-combustion engined motor coaches. A 
notable feature, according to the report, is that while the 
electrified lines represent only about 32 per cent. of the system 
they are providing over 67 per cent. of the receipts. 





Bradford.—TROLLEY-BUSES TO REPLACE TRAMS.—The longest 
tramway route in Bradford (Bradford-Crossflatts) is to be con- 
verted to trolley-bus operation at a cost of £115,000 if recom- 
mendation of the Transport Works Sub-committee is carried. 


Brazil.—E.ectric Trains.—The electrical system built by 
Metropolitan-Vickers for the Central Brazil Railway was in- 
augurated last week. A regular service is expected to start 
in May.—/euter (Rio de Janeiro). 

Holland.—A SpeciaL Ralway Sus: 
STATION.—A mercury rectifier sub- 
station recently completed at Schiedam, 
Holland, for use in connection with 
the electrified sections of the Dutch 
railways, was at first equipped with 
a single Oerlikon rectifier and corre- 
sponding transformer and apparatus. 
This has lately been duplicated. Hach set 
has a continuous rating of 1,200 kW at 
1,500 V, d.c., but can be operated up to 
1,300 kW for two hours, while imme- 
diately after this a load of 4,800 kW can 
be applied for forty seconds as often as 
the heating of the main transformer will 
permit. A feature of the ‘installation is 
that the makers have been able to satisfy 
the severe conditions with a_ specially 
designed six-anode rectifier, although as a 
rule a twelve-anode rectifier is required for 
the same output. The air-cooled water 
cooler is characterised by its small power 
consumption and quiet running. The 
mercury-vapour vacuum augmenter ‘s 
cooled by means of a_thermo-syphon 
built on the apparatus cubicle. The 
output to the overhead line is 

through four quick-acting feeder circuit- 
breakers with automatic re-closing features. The plant is 
controlled from another station in the neighbourhood, the 
switching impulses being given by automatic supervisory gear 
built by the N.V. Industrieele Mij. Gebr. van Swaay, of The 
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Hague, Dutch representatives of the Oerlikon Co., while the 
high-voltage gear was supplied by the Coq. Co., of Amsterdam. 

Japan.—lokyo ‘TRANspoRT MERGER.—Proposals are under 
consideration for the ten biggest electric tramway and bus 
companies in Tokyo to invest jointly in a 30,000,000 yen com- 
pany to take over the municipal tramways and merge them 
with the privately owned services. On the other hand, the 
Ministry of Railways is studying plans for the compulsory 
amalgamation of all private and municipal tramways and bus 
organisations under the control of a city transport board. 
At the moment, plans have just been completed for the exten- 
sion of the Tokyo underground from Shimbashi to Shinagawa 
(three miles), and when this is finished, in 1938, it is proposed 
to amalgamate the subway company with several private tram- 
way and transport concerns unless a city transport board is 
formed beforehand. 

Liverpool.—New TRramcars.—The Passenger Transport Com- 
mittee has decided to invite tenders for 100 four-wheel 
tramcars. 

Newcastle-on-Tyne. — TROLLEY-BUSES.— The City Council’s 
trolley-bus service between Denton Burn and Wallsend has 
been further augmented by six vehicles. 

South Shields.—TROLLEY-BUsES.—The Transport Committee 
has approved a £28,000 scheme for extending the trolley-bus 
service in the town, and the approval of the Town Council will 
be sought. It is proposed to purchase ten new trolley-buses 
at a cost of £20,000, the other £8,000 being in respect of over- 
head equipment, &c. The new route is from South Shields to 
Tyne Dock, and the existing tram service will be discontinued 
The first section of the Council’s trolley-bus system was intro- 
duced last October. 


Southern Railway.—ELeEctrRic TRAINS TO WEYBRIDGE.—Next 
Sunday the first stage of the Southern Railway’s latest electri- 
fication extension on the western section will be inaugurated. 
This extension, which completes the Waterloo-Weybridge (via 
Staines) line, will add another 78 route miles to the existing 
electrified system. 

United States.—TROLLEY-bUS OpERATION.—The ability of elec- 
tric trolley-bus installations to increase traffic is indicated in 
the recently issued report of the American Transit Association. 
Seven companies operating over the same routes as in the 
previous year gained an average increase of 53 per cent. in 
the number of passengers carried in 1935. Revenue increased 
by an average of 54} per cent. and the total expenditure, in- 
cluding capital charges, by 46 per cent. Among all companies 
operating trolley-buses in the U.S.A. the operating expenses 
per vehicle-mile vary from 11 to 21} cents, and the mainten- 
ance cost from 1.0 to 5.8 cents per vehicle-mile. The power 
costs also varied greatly, namely, from 0.8 to 5.1 cents per 
vehicle-mile. 


Communications 


Austria.—LONG-DISTANCE TELEPHONES ON TRAINS.—According 
to a Reuter report, the international express trains in Austria 
are to be fitted with long-distance telephones. 


France.—WIRELESS LisTeNERS.—The number of listeners in 
France is now reported to be 3,082,498. 


Germany.—Rapio LiceNnces.—There are now more radio 
listeners in Germany than in any other country in Europe, 
7,937,907 being registered; this exceeds the figure for Great 
Britain by 40,000. 


Great Britain.—BRoabDcastinG 1n 1936.—Reviewing its acti- 
vities in 1936 the British Broadcasting Corporation states that 
the aggregate programme transmission time for all transmitters 
(excluding the Empire station) was 71,608 hr. 21 min. (68,795 
hr. 38 min. in 1935), and the breakdown percentage was 0.031 
per cent. (against 0.026 per cent.). The aggregate programme 
transmission time for the Empire transmitters was 12,608 hr. 
33 min. The high-power transmitter at Lisnagarvey, in 
Northern Ireland, replaced the low-power transmitter at 
Belfast in March, and a similar transmitter at Burghead, in 
the North of Scotland, was put into service in October. Con- 
struction of another high-power transmitter at Stagshaw, west 
of Newcastle, is proceeding. A new medium-power trans- 
mitter at Beaumaris, Anglesey, has been completed and will 
be put into service early this year, working on the same wave- 
length as the present West Regional transmitter. For exten- 
sions to the Empire station at Daventry three transmitters 
of considerably higher power than those now in operation 
should be in operation early next summer and eight addi- 
tional masts are being erected to support an improved aerial 
system. The existing Empire short-wave transmitters at 
Daventry maintained a daily schedule of more than seventeen 
hours of broadcasting. There was a substantial growth in the 
number and scope of incoming broadcasts from the Empire 
overseas. The new Glasgow studio premises, formerly Queen 
Margaret College, are to be put into service this year. A site 
has been acquired in Belfast for the erection of new studios 
and offices. Buildings in Swansea and Aberdeen have been 
acquired for conversion into studio premises. Certain other 
provincial premises have been brought up to date and equipped 
with a new type of microphone. The London television station 
was officially opened on November 2nd, transmission by the 
Baird and Marconi-E.M.I. systems alternating weekly. 
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Greater use has been made of facilities for sound recording, 
and the Maida Vale premises have been supplemented by twu 
mobile recording units using disc methods. Lhe arrange. 
ment of many studios has been modified, while greate 
accuracy is now possible in the design of projected studios, 
Further study of synchronising two or more high-power traus- 
mitters on a common wavelength is being continued. In. 
provements have been made in methods of recording pro- 
grammes, and a test period with a new system employing 
Fim has been begun. ‘he Corporation’s checking station at 
Tatsfield has continued to co-operate with the checking station 
of the International Broadcasting Union at Brussels. 

Rapio Licences.—The number of radio licences issued by 
the Post Office during November totalled 962,125, representing 
a net increase of 44,349 during the month. 

CHEAPER TELEPHONE INSTRUMENTS.—As from to-day the instal- 
lation charge for black hand-microphone telephone instru- 
ments is being reduced from 10s. to ds. 

THEATRE TELEVISION.—The first of a series of regular tele- 
vision programmes by the Baird system will be given at the 
Dominion Theatre, London, at 9 p.m. next Monday, utilising 
a full-size screen. 

Greece.—MorRE TELEPHONE SUBSCRIBERS.—According to the 
Revue des Téléphones steady progress is being made with the 
extension of the telephone service in Greece, where the number 
of subscribers increased from 9,000 at the end of 1931 to over 
22,000 at the close of 1935. Of the latter number 20,000 are 
attached to automatic exchanges. 

India.—TELEPHONE Line TO BurMA.—The Times Delhi corre- 
spondent reports that telephonic communication between 
Burma and India opened on Christmas Eve with services 
between Rangoon and Bombay and Madras. Indian ex- 
changes south of a line from Bombay to Vizagapatam will be 
linked with this service, which will be extended to other parts 
of India and Burma with as little delay as possible. 

GOVERNMENT’S REVISED CONSTRUCTION PROGRAMME.—Im- 
portant changes have been made in the Government’s pro- 
gramme of broadcasting development announced in Septem- 
ber (ELEcTRICAL REVIEW, October 2nd, page 454), in view ol 
the fact that the prices of tenders for equipment have been 
well below the estimates, and, in addition, Mr. Goyder, chief 
engineer of All-India Radio, will supervise the installation of 
the transmitters instead of technicians travelling from Europe 
It has now been decided to install 10-kW short-wave trans 
mitters at Bombay, Delhi, Calcutta and Madras, instead of 
5-kW apparatus as originally planned. The first station is 
expected to commence working from October next. Under 
the scheme, Madras will be provided with a 10-kW short-wave 
transmitter for service throughout the presidency, while a 
200-W transmitter will be used for Madras City. Bombay’s 
new short-wave transmitter will be in addition to the twin 
short-wave ones for Delhi, now in use in Delhi for experi- 
mental purposes. The new stations will benefit by the recent 
progress in the design of broadcasting equipment. In both 
medium-wave and short-wave transmitters, high-power Class 
B modulation will be used, affording considerable economies 
in power consumption. All equipments comply with rigid 
specifications as to frequency response and absence of distor 
tion. It is recognised that the short-wave service will be ot 
great importance as it will provide broadcasting for the whole 
of India. Owing to unsatisfactory atmospheric conditions in 
India during the greater part of the year medium-wave 
stations cannot be expected to provide first-class service at 
distances of more than thirty to fifty miles. 

Proposed New Rapio Station AT TRICHINOPOLY.—Accord- 
ing to Indian Engineering, Mr. C. W. Goyder, chief engineer 
of the All-India Radio, visited Trichinopoly recently for the 
purpose of selecting sites for a broadcasting station and a 
studio. It is expected that the scheme will be completed in 
about a year’s time. “e 

Russia.—TELEVISION.—An_ultra-short-wave television centre 
is being built in Moscow and will be put into operation this 
year. It will be able to transmit images both from the studio 
and from outside. The authorities plan to televise the pro- 
cession in the Red Square on the 20th_ anniversary of the 
revolution. The Kaganovich works in Leningrad is under- 
taking the production of 200 receiving sets. 





The E.A.W. Home Workers’ Campaign 

The Electrical Association for Women’s campaign on behalf 
of workers in the home has met with a very gratifying re- 
sponse, and in training centres it 1s recognised as the most 
hopeful contribution to a problem that has received consider- 
able thought for a long period. One expression of this attitude 
is the decision of the 1..C.C. that girls training for domestic 
service at the Shirley Residential School must attend the 
E.A.W. classes at Croydon and must undergo the practical 
test, the fees being paid by the Council. Throughout the 
country the supply authority engineers have displayed a help- 
ful spirit and showrooms are being offered to the service of 
this new work. Classes have already been formed at the 
North East Coast, Blackburn, Warrington, Hartlepools, Leeds, 
Harrogate, Sheffield, Birmingham, Wolverhampton, Norwich, 
Croydon, Tunbridge Wells, Derby and Worthing, while 
arrangements for lectures are being considered is almost twenty 
other centres. An attractive badge has been designed for cer 


tificate holders. 


7.4 


rr 








RY 1, 1937 


und recording, 
nented by twy 
The arrange. 
while greate; 
jected studios. 
h-power trans. 
atinued. Ip. 
ecording pro- 
mi employing 
ing station at 
ecking station 
sels. 

ces issued by 
, representing 


lay the instal- 
hone instru- 


regular tele- 





given at the 
lay, utilising 


‘ding to the 
ade with the 
: the number 
1931 to over 
r 20,000 are 


Delhi corre- 
on between 
ith services 
Indian ex- 
tam will be 
other parts 
ble. 


AMME.—Im- 
ment’s pro- 
in Septem- 
in view of 
have been 
yyder, chief 
tallation of 
ym Europe. 
fave trans- 
instead of 
station is 
xt. Under 
short-wave 
;, while a 
Bombay’ s 
. the twin 
‘or experi- 
the recent 
In both 
wer Class 
economies 
vith rigid 
of distor- 
will be of 
the whole 
ditions in 
ium-wave 
service at 





—Accord- 
engineer 
y for the 
on and a 
pleted in 


n centre 
tion this 
he studio 
the pro- 
v of the 
Ss under- 





n behalf 
ving re- 
he most 
onsider- 
attitude 
lomestic 
ond the 
practical 
out the 
a help- 
rvice of 
at the 
. Leeds, 
orwich, 

while 
twents 
for cer- 








» veyor, Methil Brae, Methil. 


JANUARY 1, 1937 


THE ELECTRICAL REVIEW 


33 


Contract Information 


Where ‘Contracts Open’’ are advertised in our “‘ Official Notices’’ section the date 
of the issue is given in parentheses 


Contracts Open 


Ashford (Kent).—January 15th. U.D.C. Electricity kiosk 
and transformer. (See this issue.) 
Australia.—BrisBANE.—January 20th. City Electric Light Co. 
11,000-V and 415-V indoor type switchgear. (T.Y. 30988.)* 
Birmingham.—January 13th. Salvage and Stables Commit- 
tee. ‘Twenty-two lead-plate batteries for electric vehicles. 
(December 25th.) 
Bristol.—January 11th. 
ly. sub-station switchgear. (December 18th.) 


Buckhaven and Methi!l.—January 6th. Town Council. Elec- 
ric lighting at 104 houses. E. L. Forsyth, architect and sur- 


Corporation. H.v. switchgear and 


Cheltenham.—January 7th. Corporation. Electrical installa- 
tions in 190 houses on the St. Paul’s estate and 178 houses on 
the St. Peter’s estate. (December 25th. 

Chipping Norton.—January 6th. R.D.C. Duplicate sets of 
centrifugal pumps and electric motors, with automatic control. 
W. H. Bateman, consulting engineer, Batheaston, Bath. 
Cockenzie & Port Seton (East Lothian).—January 9th. Town 
Council. Electrical work at 172 houses. J. McAra, architect, 
Gosford Road, Cockenzie. 

Darlington.—January 14th. Single-deck trolley- 


Corporation. 
Haughton 


vehicles. Transport manager, Electricity Works, 
Road (deposit £1 1s.). 
Eastbourne.—January 25th. Electricity Committee. Fire 


fighting apparatus and equipment for the generating station 
and two sub-stations. (See this issue.) 

East Ham.—January 4th. Corporation. Mercury discharge 
lamps, lanterns, brackets, poles, &c., for lighting of certain 
main roads. (December 18th.) 

Erith._January 4th. U.D.C. Electricity Department. Cable. 
(December 18th.) 

Heston and Isleworth.—January 4th. Electricity Depart- 
ment. Switchgear and modifications to 11-kV switchboard. 
(December 18th.) 

Honley.—January 11th. U.D.C. Electricity 
Transformers. (See this issue.) 

Hoylake.—January 7th. U.D.C. 250 weldless steel street light- 
ing standards, brackets and fittings. (December 25th.) 

Hull.—January 9th. Corporation. One electrically driven 
submersible pump (5,000 gal. per hour), with automatic con- 
trol, at the Swanland pumping station. T. H. Jones, water 
engineer and manager, Water Department, Alfred Gelder Street. 

January 19th. Electricity Department. Electrical stores for 
twelve months. (See this issue.) 

India.—New Detni1.—January 12th. 
Motor generating sets. (T.Y. 30982.)* 

January 21st. Steel conduit and fittings for electric wiring. 
(T. 31023.)* 

Irish Free State.—February 12th. Electricity Supply Board. 
Power transformers. (See this issue.) 

Kirkcaldy.—January 15th. Town Council. Electric lighting 
at 234 houses. Deas & Bertram, architects, Central Chambers. 

Lincoln.—January 8th. rag ag! Department. Switchgear 
and transformers. (December 18th.) 

Liverpool.—January 16th. Corporation. Twelve months’ sup- 
ply of electrical materials. (See this issue.) 

London.—SoutH Inp1aAn RatLway Co.—January 4th. Copper 
rods, sheets and tubes, brass rods and wire. Company’s offices, 
91. Petty France, S.W.1 (deposit 10s., not returnable). 

HAMMERSMITH.—January 14th. Electricity Department. 


Department. 


Stores Department. 


Switchgear, transformer kiosk and transformers. (December 
8th.) 
Manchester.—January llth. Electricity Committee. Two 


mereury-are rectifier equipments. (December 25th.) 

January 12th. Transport Committee. Overhead equipment 
materials for trolley-bus operation and cadmium copper trolley 
wire (grooved). General manager, Transport Department, 55, 
Piccadilly. 

Middlesex.—January 25th. County Council. Engineering 
works, comprising electric lighting, power, bells, telephones 
and clocks, at the new Children’s Home, Dobbs Corner, East 
Bedfont. (December 18th.) 

Newbiggin-by-the-Sea.—January 7th. U.D.C. Electric light- 
ing installations in 106 houses at Woodhorn Demesne. (Decem- 
ber 25th.) 

New Zealand.—WELLINGTON. te my 4 > Posts and Tele- 
graph Department. Dry cells. (T. 

February 2nd. Public Works Samuee. 
(T.Y. 30998. )* 

Northern treland.—Betrast.—January 21st. Electricity Com- 
mittee. Electrical stores for twelve months. (December 25th.) 

January llth. A.c. motors and wiring to replace existing d.c. 
installations in consumers’ premises; ventilating and air filter- 
ing plant; d.c. automatic circuit-breakers and slate barriers. 
(See this issue.) 

January 18th. 
trical accessories, cables, 
heads, overhead wires and fittings, 
trical equipments and lamps, for twelve months. 


Transformers. 


Tramways Committee. Stores, including elec- 
insulation, carbon brushes, trolley 
spares for tramcar elec- 
(General 


manager, Tramways Department, Sandy Row. 
Salisbury.—January 15th. Town Council. 
brigade call bell system. 
Fire Station. 
Sheffield.—January 11th. 
formers. 
changing gear. 


Rewiring the fire 
Chief Officer, Fire Brigade, Salt Lane 


Electricity Committee. Trans- 
(December 18th.) Transformer and on-load tap- 
(December 25th.) 


South Africa.—Care a any 20th. Electricity De- 


partment. Cable. (T.Y 
Pretoria.—January 29th. Union Tender and Supplies Board. 
Supply of telegraph and telephone line material. (T.Y. 31015.)* 


JOHANNESBURG.—February 13th. City Council. 750-kW auto- 
matic rotary converter and equipment. (T.Y. 31038.)* 
Southport.—January 18th. Southport and District Water 


Board. Two electrically driven centrifugal deep-well pumps. 
Engineer and manager, 14, Portland Street (deposit £3). 

Stoke-on-Trent.—January 13th. Electrical Engineer’s Depart 
ment. High-pressure mercury vapour lamps for lighting in 
Victoria Road, &c., Fenton. (December 25th.) High-pressure 
mercury-vapour lamps for further street lighting. (See this 
issue.) 

Swansea.—January 4th. Electricity Department. 
room equipment. (December 25th 
_ January 26th. Electrical stores for twelve months. 
issue. 

Uruguay.—MonrtTEVIDEO.—January 29th. 
Supply and Telephones Administration. 
matic circuit-breakers. (T.Y. 30984.)* 

February 18th. Six electric generating sets, with accessories 
and spares. (T.Y. 31004.)* 

Weobley (Hererorp).—January llth. R.D.C. Plant, includ- 
ing a high-speed, high-lift, centrifugal pump (2,000 gal. per hr.), 
with electric motor and automatic operating gear, for the 
Weobley water supply. W. H. Grout, clerk to the Council 
(deposit £2 2s.). 

West Riding.—January 25th. Public Assistance Committee. 
Electric wiring in connection with heating and hot-water in- 
stallations at the County Poor Law Institution, Batley. P. O. 
Platts, architect, County Hall, Wakefield (deposit £5). 

Worthing.—January 6th. Borough Council. Street-lighting 
equipment, including concrete lamp columns and time 
switches. (December 18th.) 


Meter test- 


(See this 


State Electricity 
100 single-pole auto- 





* Further particulars from the Department of Overseas Trade 
(Inquiry Room), 35, Old Queen Street, London, §.W.1. 


Contracts Closed 


Barking.—Electricity Committee. Accepted. Cables for 
twelve months.—Henley’s. 
Glasgow.—Cleansing Committee. Accepted. Battery charg- 


ing plant at Refuse power works, Govan (£1,698).—Crompton, 
Parkinson, Ltd. 

Clyde Navigation Trust. Accepted. Ferry boat with Diesel 
electric drive (£55,500).—Ferguson Bros. (Port Glasgow), Ltd. 

Education Committee. Accepted. Electrical work at Croft- 
park school (£590).—A. & C. Edelman, Ltd. 

Lighting Committee. Accepted. 500 steel canopies for reflec- 
tor fittings.—W. M. Still & Sons. 

Streets Committee. Accepted. Signals in various streets 
(£9,581).—Automatic Telephone & Electric Co. 

London.—FuLHAM.—Works and Highways Committee. Traffic 
control signals at various road junctions in the Walham Green 
area: 


£& 

Automatic Telephone & Electric Co. ... 2,064 

Siemens & General Electric Railway Signal Co. ... 2,190 
The tender of the Automatic Telephone & Electric Co. for 
the installation of the signals and their maintenance, in the 
sum of £83 for the first year and £206 per annum thereafter for 
a period of nine years, is recommended. 
St. MARYLEBONE.—Electricity Committee. Recommended. 
Supplies for twelve months:—Transformers: Oil cooled 
(£3,966) and air cooled (£5,914).—British Electric Transformer 


Co.; oil cooled (£3,966).—British Thomson-Houston Co. Switch- 
ear: 
8 High-voltage, Low-voltage, 
metal-clad. — 
£ 
British Voomsen-Sleuston o. Queens 6,956 437 
George Ellison ... . _ 713 
English Electric Co. 7,306 510 
Ferguson, Pailin, Ltd. _ Recommended 6,887 423 





General Electric Co. ... pon 7,22 
Johnson>& Phillips on saa pas 7,303 449 
Metropolitan-Vickers Electrical Co. ... 7,196 445 
New Switchgear Construction Co. - 7,517 462 
Park Royal Engineering Co. ... we - 7,571 466 
A. Reyrolle & Co. one am ane ove 7,370 453 
Standard Switchgear ... ae ane a 10,050 1,100 
Switchgear & Cowans ... oe ons ~_ 7,067 465 
Allen West & Co. 7,427 456 
Two batteries : , 
Tudor Accumulator =. ‘ Hart Accumulator Co. ... 264 each 
Recom: 255 each D.P. Battery Co. 268 _=C,, 
Alton Battery Co 28 Pritchett & Gold and E.P.S. 
Fuller Accumulator Co. (1926) 250 Co. ... 260 
Britannia Batteries .. 260 ,, Edison Swan Electric Co. ... 322 
Chloride Electrical Storage Alklum Storage Batteries 665 
Co. ‘ 262 T. A. Edison .. : 791 
Middlesex. wn Ceanall. Installation of lifts at ; Redhill 
Hospital, Edgware : . s 
E. A. Foulds, Ltd. Accepted ... 3,031 Titan LiftCo. ... = << ae 
Marryat & Scott, —_ . 3,070 Keighleys .. 4,073 
Evans Lifts, Ltd... 3,145  Gimson & Co. (I eicester), Led. 4,280 
Pickerings, Ltd. 3,163 Express Lift Co. ... mm 350 
Etchells, Congdon & Muir, Ltd... 3,189 W. Wadsworth & Sons ... 4,538 
Bennie Lifts, Ltd. woe 8,088 H. Breakell & Co. oR ... 5,051 
Porn & Dunwoody, Ltd. . 3,732 London Lift Co. ... on . 5,350 


Health Committee. Accepted. Wireless installation at Hese- 
field Sanatorium (£369).—Baileys, Ltd. 
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Forthcoming Events 


Institution of Electrical Engineers.—Thursday, January 7th. 
Institution, London, W.C.2. 6 p.m. “Lightning.” Mr. B. L. 
Goodlet. 

Mersey and North Wales (Liverpool) Centre.—Monday, 
January 4th. The University, Liverpool, 7 p.m. ‘The 
Jointing and Terminating of High Voltage Cables.’ Mr. 
W. Holttum. 

North Midland Centre.—Tuesday, January 5th. Hotel 
Metropole, Leeds, 7 p.m. Informal discussion on ‘‘ The Use 
of Electricity for Domestic Purposes.’”” To be opened by 
Mr. C. F. Wells. 

North-Western Centre.—Tuesday, January Sth. Engineers’ 


Club, Manchester. 7.15 p.m. “Lightning.” Mr. B. L. 
Goodlet. 

North-Eastern Centre -—Wednesday, January 6th. Literary 
and Philosophical Society, Newcastle- upon-Tyne. 6.30 p.m. 


Joint meeting with the Institution of Mechanical Engineers. 
“Recent Developments in Hydro-Electric Ss. with 
special reference to British Practice.”” Mr. P. W. Seewer. 

Wireless Section.—Wednesday, January th Institution, 
London, W.C.2. 6 p.m. ‘Control of Phase-Fading in Long- 
Distance Radio. Communication.” Messrs. A. L. Green and 
oO. O. Pulley. “Control of Wireless Signal Variations.” 
Messrs. A. L. Green and G, To be presented by 
Mr. J. A. Ratcliffe. 

Meter and Instrument Section.—F riday, January 8th. In- 
stitution, London, W.C.2. 7 p.m. ‘Nickel-Iron Alloys of 
High Permeability, with Special Reference to Mumetal.” 
Mr. W. F. Randall. 

Association of Mining Electrical Engineers (London Branch). 
—Tue singe January 5th. Junior Institution of Engineers, 
London, §.W.1. 6.30 p.m. ‘Latest Developments in Flame- 
Proof Motors.” Mr. M. G. R. Elliott. ; 

Kent Sub-Branch.—Saturday, January 2nd. Technical 
Institute, Dover. 6.30 p.m. Paper to be announced. 


Builder. 


West Wales Branch.—Saturday, January 2nd. Swansea. 
“‘Coal Face Machinery.” Mr. C. H. Davies. : 
South Wales Branch.—Saturday, January 9th. Cardiff. 
‘“‘Combustion of Fuel-Chemical and Physical Reactions.” 


Major E. Ivor David. 

Illuminating Engineering Society (Manchester Centre).— 
Tuesday, January 5th. Manchester. ‘‘Home Lighting.’’ Mrs. 
M. Pender Chalmers. 

Physical Society Exhibition.—Tuesday, January 5th, to Thurs- 
day, January 7th. Imperial College, London, S.W.7. Tuesday, 
January 5th. ‘ Electrical Measurements in the Eighties, par- 
ticularly those associated with Ayrton and Perry.” Sir James 
Swinburne. Wednesday, January 6th. ‘ The Influeace of In- 
dustrial Research on the Development of Scientific Instru- 
ments.”” Mr. H. Moore. 

Edinburgh Electrical Society——Wednesday, January 6th.— 
Philosophical Institute, Edinburgh. 8 p.m. “Electricity in 
Relation to Radiation and Medicine.” Dr. Angus Campbell. 

Institute of Wireiess Technology (London and Home Coun- 
ties Section).—Wednesday, January 6th. Institute, London, 
W.C.1. “High Definition Television.” Mr. H. J. Barton- 
Chapple. 

Junior Institution of Engineers.—Friday, January 8th. In- 
stitution, London, 8.W.1. 7.30 p.m. ‘Street Lighting, with 
particular reference to Discharge Lighting Installations.’’ Mr. 
E. W. C. Day. 








Notes 


The E.1.B.A. 


The ‘‘ Magnet ’’ Amateur Dramatic Society, Manchester, will 
present ‘‘ Lucky Dip,’’ a comedy by Frank Vosper, on Feb- 
ruary 25th and 26th, at the Lesser Free Trade Hall, Man- 
chester, in aid of the Electrical Industries Benevolent Associa- 
tion (Manchester and District Area). The hon. secretary of 
the ‘‘Magnet’’ Amateur Dramatic Society is Mr. W. H. 
Rylance, Victoria Bridge, Manchester, from whom particulars 
can be obtained. 

His Majesty The King has intimated to those societies and 
institutions to which King Edward granted his patronage that 
he is desirous of continuing that patronage. The Electrical 
Industries Benevolent Association was recently honoured in 
this way, as our readers will recall. 


Midland Electrical Engineers’ Ball 
Mr. W. Y. Anderson, hon. secretary of the Committee 
responsible for this ball, informs us that this year they have 
sent to the I.E.E. Benevolent Fund the sum of £65. 


Oil Engine Costs 

The December issue of Crossley Chronicles contains details 
of costs of producing electricity by oil engines in two textile 
factories and an oil refinery. In one factory process steam 
is required, but it was found more economical to produce 
electricity by a 300-kW Diesel set, supplemented by a mains 
supply for peak loads and after normal working hours. The 
tariff for the latter was £4 5s. per kVA per annum, plus 
3d. per kWh. In the two other instances engines made by 
Crossley Bros., Ltd., are also used to drive Crompton- 
Parkinson generators. At the second textile mill a 170-kW 
alternator has replaced a steam plant, and in the oil refinery 
existing boilers are used to supply process steam, electricity 
being generated by three sets, the largest of which is rated 


at 200 kW. 
A Defective Mine Cable 
Comments on the use of electricity in mines were made by 
Mr. C. J. Haworth, coroner, at the recent inquest at Barnsley 
on three men who died from burns received in a minor ex- 
plosion following a flash from an electric cable in Brierley 
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Colliery. Henry Gilbert, electrician, said that after the acci- 
dent he found a small split in the cable, close to a ys 
carried out about two years ago. The cable had been 
continuous use for over two years and had been periodica! 1 
examined. There had been no complaint about it. He thought 
it broke because it was tight—when the cutting machine was 
pulling the cable. Mr. J. Cowan, electrical inspector of mincs, 
said there was a slit about half an inch by a quarter of an 
inch in the sheathing of the cable. There had been arcing 
and a flame. One of the ferrules had been fused, which 
suggested that the trouble had started at that point and that 
one of the cores had been fused asunder. Four of the five 
cores had been repaired by ferrules. He thought the repair 
a bad job. The coroner, in summing up, said that an electric 
cable was a potential danger in a pit, and it was questionable 
whether electricity ought to be allowed in these circumstances 
at all. It was recently suggested by a Barnsley jury that the 
whole question of the use of electricity in mines demanded 
immediate consideration by those persons who were oe 5 
into the matter. A verdict of ‘‘ Death by misadventure ”’ w: 
returned. 


Specification for an Automatic Safety Lamp 

Some months ago the Central Committee of the Mining Asso- 
ciation announced the offer of a prize of £500 for the best 
design of an automatic safety lamp which would not only 
give an unfailing signal of the presence of fire-damp, but 
would also provide the maximum illumination for working 
purposes at the coal face. A committee was appointed to draw 
up the official specification under the chairmanship of Sir Evan 
Williams. ‘The Institution of Mining Engineers was repre- 
sented by Dr. R. V. Wheeler and Mr. C. C. Reid and the South 
Wales Institute of Engineers by Major E. I. David. The 
specification drawn up by the committee requires observance 
of the following conditions :— 

(1) The appliance shall be of robust and simple construc- 
tion, and as portable as a miner’s hand-lamp with attach 
ments. 

(2) It shall conform, as regards safety and construction, 
with the requirements of Appendix I of the Mines Depart 
ment Testing Memorandum No. 1 on the Test and Approval 
of Safety Lamps (revised September 1936). 

(3) It shall conform with the official requirements as to 
lighting performance laid down under the Coal Mines General 
Regulations (Lighting), 1934, as set out in Appendix II of 
the Testing Memorandum. 

(4) The alarm must give automatically a signal to denote 
the presence of the lowest percentage practicable of firedamp 
and through a wide range. 

(5) The alarm must operate, within two minutes, by reason 
of firedamp only, and not from such causes as shock of blast- 
ing or changes in atmospheric conditions. 

(6) Simplicity of examination and adjustment of the whole 
appliance is essential; cleaning and preparation for re- 
issue is required to be carried out in the lamp room. Means 
shall be provided to prevent unauthorised alteration of the 
alarm setting. 

(7) Entrants must submit drawings and detailed particulars 
to the Secretary, Mining Association of Great Britain. General 
Buildings, Aldwych, W.C.2, not later than June 30th, 1937. 
_Actual apparatus or models must not be sent until instruc- 

tions have been received by the entrant. 
The publications referred to in the above specification may 
be purchased directly from the Stationery Office. 


The Batti-Wallahs 
The next monthly luncheon of the Batti-Wallahs’ Society 
will take place as usual at the Hotel Victoria on January 
13th. Vice-Admiral J. E. T. Harper will speak about the 
work of the Royal Navy. The Society’s annual dinner and 
dance will be held at Grosvenor House on March 19th. 


Copper for Chemical Processes 

A new publication by the Copper Development Association 
has been prepared with a view to indicating some of the appil- 
cations of copper in the chemical industry. Sections of the 
book, ‘‘ Copper in Chemical Plant ” (which contains 69 pages 
and 38 illustrations) are devoted to the physical and mechani- 
cal properties and corrosion resistance of copper, alloys, metallic 
coatings, sheets and tubes (including joinery), adv: antages for 
heat transfer and an account of copper equipment in typical! 
industries. 


Coal-washing Plant 

A paper presented to the Institute of Fuel recently by Mr. 
R. G. Evans describes the operation of the Rheolaveur coal- 
washing plant erected for the Llay Main Collieries, Ltd., 
Wrexham. The Rheolaveur w: asher is a development of the 
simple trough washer, its principal distinction being the means 
employed to evacuate the settled shale without mechanical 
appliances, the recirculation of middling material, and its con- 
tinuous operation. 


Appointments Vacant 

Assistant on the establishment staff of the Engineering 
Department of the Municipal College, Stratford, for West 
Ham Corporation. 

Meter test-room superintendent and assistant sub-station 
attendant for Barking Electricity Department. 

Two linesmen for Ayrshire Electricity Board. 

Mechanical and electrical supervisors in the Works and 
Building Directorate at Roval Air Force Stations. 

(See our classified advertisements.) 
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Our Personal Column 


Electrical men are invited to keep readers of the ‘Electrical Review’ 
posted concerning their movements 


Mr. J. B. Holmes has been appointed commercial manager 
of the electric cooking and heating department of, Carron 
Company at Carron Works. Mr. F. Ferguson has been 
appointed the company’s representative in Scotland for the 
sale of electric cooking and heating appliances. 


Messrs. R. P. Jenks and W. E. Evans have joined the board 
of John Shaw & Sons, Wolverhampton. 

Mr. H. Brierley, 
A.M.L.E.E., assistant elec- 
trical engineer with the 
Croydon Corporation Elec- 
tricity Department, has 
been appointed electrical 
engineer and manager of 
the Hampstead Borough 
Council’s electricity under- 
taking at a salary of 
£1, 100 per annum, rising 
by annual increments of 
£50 to £1,400 per annum. 
Mr. Brierley received 
his technical training at 
King’s College, University 
of London, and _subse- 
quently held  appoint- 
ments with the Lancashire 
Electric Power Co. and the 
Yorkshire Electric Power 
Co. before joining the staff 
of the Croydon Corpora- 
tion undertaking in 1930. 

Mr. H. L. Reddyhough, 
the new president of the 
Manchester Section of the Electrical Power Engineers’ Associa- 
tion, is the first member of the Bolton Corporation Electricity 
De _partment to be so honoured. He was hon. secretary of 
the Northern Division from 1924 to 1927, a member of the 
National Executive, and of the No. 3 Area District Joint 
Board. Receiving his engineering education at Bolton Tech- 
nical College, he ‘hi id experience with the Lancashire Dynamo 
and Motor Co., Manchester, before being appointed to the 
technical staff of Bolton electricity undertaking in 1911. He 
is now superintendent at the Back-o’-th’-Bank power station. 

Mr. P. C. Parker has retired from the service of the North- 
Eastern Electric Supply Co., Ltd., in which he held the 
papa nt of engineer, 
Operation  Depart- 
ment gf and 
Distribution). He will be 
succeeded by Mr. H. G. A. 
Stedman, who has been 
in Mr. Parker’s depart- 
ment for some time, and 
who was formerly em- 
ployed by the company on 
Tees-side. Mr. Parker, 
who is a Tasmanian, has 
lived in this country for 
the greater part of his life 
and took his degree of 
B.Sc. (Eng.) at Armstrong 
College, Newcastle-upon- 
Tyne. He has been with 
the North-Eastern Elec- 
tric Supply Co. since 
February, 1902. Mr. Sted- 
man has had wide en- 
gineering experience, both 
in this country and on the 
Continent, and, in par- 
ticular, has been asso- 
ciated with important 
electrical developments in several British coalfields and in the 
—_ industry. He is a past-chairman of the Tees-side Sub- 

‘ontre of the Institution of Electrical Engineers. 

Bey ox H. O. Wraith, M.L.E.E., M.I.Mec h.E., informs us 

hat his address is now c/o Town Electrical Engineer Depart- 
n ry P.O. Box 591, Bulawayo, Southern Rhodesia, South 
Africa. 

Mr. B. Ereira informs us that he has severed his connection 
as buyer with the Sterling Works branch of the Ismay group. 
His address is ‘‘ Fleetwood,’’ Edgware Road, Cricklewood, 
N.W.3. 

The engagement is announced of Mr. W. L. White, water 
heating specialist, of Berry’s Electric, Ltd., and Miss G. E. A. 
lioose, “of Totnes. 

_Mr. T. R. Thomas, B.Sc., A.M.I.E.E., has been appointed 
district manager of the South Wales Branch of British Insu- 
a Cables, Ltd. Mr. Thomas graduated at the University 

College, Cardiff, and received his practical training in elec- 
. ‘ical engineering at the collieries of D. Davis & Sons, Ltd., 

Ferndale, with whom he remained for ten years. He left 





Mr. H. Brierley 


(Elliott & Fry. 
Mr. H. G. A. Stedman 


these collieries to become chief electrical engineer under the 
now defunct Main Colliery Co., Ltd., Neath Abbey, Glam., 
and this position he filled for four years. During the past 
fourteen years Mr. Thomas has been chief assistant at the 
Cardiff office of British Insulated Cables, Ltd. He is well 
known in South Wales engineering circles, being a member 
of the South Wales Institute of Engineers and of the Asso- 
ciation of Mining Electrical Engineers. 

Mr. R. Cc. Golding, M.Sc. (Eng.), A.M.I.E.E., author of the 
article on ‘‘ Phase Displacement in Interconnected Systems ”’ 
(page 18), is a member of the operation staff of the Central 
Electricity Board in the South-West England and South Wales 
Area. He received his technical education at the Rugby Col- 
lege of Technology and Arts, and was apprenticed to the 
B.T.H. Co., Ltd. He joined the Leicestershire and Warwick- 
shire | Electric Power Co. as senior mains assistant at the com- 
pany’s Kibworth office, and in 1933 was appointed technical 
assistant in charge of mains at the Caernarvon office of the 
North Wales Power Co., leaving this position in 1934 to take 
up his present appointment. 

Mr. J. Thorn, whose portrait appears with this note, is 
chairman and managing director of Thorn Electrical Indus- 
tries, Ltd., whose recent 
issue of capital was over- 
subscribed. Mr. Thorn is 
also chairman of the Fer- 
guson Radio Corporation, 
and was for some years 
managing director of the 
Electric Lamp Service Co., 
Ltd. 

Mr. C. R. Hodgson has 
been appointed by R. A. 
Lister & Co., Ltd., as 
senior resident representa- 
tive of the company in 
Australasia, with head- 
quarters at Sydney. He 
will also act as senior resi- 
dent representative for 
Blackstone & Co., Ltd. 
Mr. Hodgson, who has 
had a wide experience of 
engineering in all its 
branches, has _ travelled 
extensively in Europe. 
In 1930, before joining his 
present company, he took 
part, with the Master Cutler of Sheffield, in an official mission 
to South America to investigate the market possibilities there 
for the products of the British light engineering trades. Mr. 
Hodgson sailed from Tilbury on the Oronsay on December 19th. 


Obituary 


Mr. A. Easthope.—We regret to record the death of Mr. 
Arthur Easthope, manager of the Switchgear Works at 
Willesden of the British Thomson-Houston Co., Ltd., which 
occurred on December 2lst, at the age of sixty-one. Mr. 
Easthope had had a 
unique experience as an 
industrial organiser and 
administrator, and was a 
member of the Institution 
of Mechanical Engineers. 
Born in Crewe, he was 
one of a large family of 
boys, all of whom are en- 
gaged in the engineering 
industry, either at home 
or in distant parts of the 
world, while the family 
association with the en- 
gineering profession dates 
back several generations. 
He received his_ early 
training in the railway 
workshops at Crewe. 
Joining the B.T.H. Co. 
at Rugby in 1903, he 
was later transferred to 
the company’s Coventry 
works, which he left in 
1914 to become works 
manager with Petters, 
Ltd., Yeovil. Here he had his first real opportunity to intro- 
duce a scheme of organisation which has become known as 
the ‘‘ Bulletin System,’’ and which has been introduced into 
other factories, of which he subsequently took charge, with 

marked success. In 1924 Mr. Easthope returned to the 
Coventry factory of the B.T.H. Co. to assist the manager 
as general superintendent, and in November, 1926, he was 
transferred to the Willesden works as manager. He leaves a 
widow and an adopted daughter. 





Mr. J. Thorn 





The late Mr. A. Easthope 
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Mr. T. L. Rogers.—The death occurred on December 24th, 
at the age of seventy-two, of Mr. T. L. Rogers, of L. Rogers 
& Co., Ltd. In 1933 Mr. Rogers celebrated the completion of 
fifty years since he joined the Anglo-American Brush Electric 
Light Corporation, and we reproduced his portrait in our issue 
of October 13th of that year in connection with that anni- 
versary. Mr. Rogers had been in business with his son, Mr. 
S. T. Rogers, for the past eight years. 

Col. Henry J. Davis, one of the directors of the original 
Marconi’s Wireless Telegraph Co., died on December 25th at 
his home at Woking, at the age of eighty-two. He col- 
laborated with the Marchese Marconi in organising the com- 
pany. 

Mr. E. R. Davison.—We regret to record the death, which 
occurred on December 23rd, of Mr. E. R. Davison, Leeds 
branch manager of W. T. Henley’s Telegraph Works Co., Ltd. 
Mr. Davison entered Henley’s service in 1899 as an estimating 
clerk at the head office. He was transferred to the Birming- 
ham Branch as a traveller in June, 1914, and in December, 
1916, went to Leeds as branch manager. The funeral 
was at Horsforth Cemetery, Leeds, on December 24th. In 
addition to the family mourners there were present: Messrs. 
F. Anderson, sales manager, W. T. Henley’s Telegraph Works 
Co., Ltd.; L. Brooke, Sheffield branch manager; A. Hallwood, 
Henley’s Tyre & Rubber Co., Sheffield branch; A. Smith, 
Smith & Croft, Ltd., Bradford; J. Taylor, J. H. Taylor & Co., 
Huddersfield; E. Dunn, E.G.S. Co., Leeds; H. E. Collins, 
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Enfield Cable Co. (London); G. Sewell and Davis, Enfield 
Cable Works (Leeds); and Mr. Mason, B.I., Leeds. 


Mr. I. S. Osborn.—The death of Mr. Ian Samuel Osborn, 
of Oakshaw, Endcliffe Hall Avenue, Sheffield, occurred on 
December 19th, after a brief illness, at the age of thirty-six. 
Mr. Osborn was the eldest son of Mr. F. M. Osborn, director of 
Samuel Osborn & Co., Ltd., and was himself a director of that 
company. 

Mr. Harold Penson Wadsworth, whose death is announced, 
had for many years been on the technical staff at the Hudders.- 
field Corporation Electricity Department. For fifteen years 
he was a member of the District and National Committees 
of the Electrical Power Engineers’ Association. 

Mr. William John Foad, who has died at the age of fifty- 
eight years, was superintendent of the Foikestone Electricity 
Supply Co.’s works, and he had been on the staff since the 
formation of the company thirty-nine years ago. 

M. Manfredi.—The death is reported from Paris of M. Man- 
fredi, director of the Compagnie des Téléphones Thomson- 
Houston. 


Wills.—Mr. James Begg, a director of Glenfield & Kennedy, 
left personal estate in Great Britain valued at £195,168. 

Sir Frederick Larkins MacLeod, chairman of the British 
Electric Plant Co., left personal estate in Great Britain of 
£125,160. 





New 


Control of Electric Motors. By Paisley B. Harwood (390 pp. ; 
188 diagrams and illustrations). London : Chapman & Hall, 
Ltd. Price 22s. 6d 


Next to the design of the motor itself, the design of its control 
gear has the most important bearing upon the efficiency with 
which power is obtained. The author of this excellent treatise, 
who is the engineering supervisor of the Cutler-Hammer Co. 
of Milwaukee, is concerned not merely with the design of 
starters but of equipment for the efficient control of the opera- 
tion of the motor throughout the time it is running, no matter 
how the conditions as regards load, speed, &c., may fluctuate. 

The problem is no easy one in view of the different sizes 
and types of electric motors used in commercial practice, but 
the author has performed his task with commendable com- 
prehensiveness within the compass of a text book of normal 
size, for he not only deals with controlling equipment ranging 
from that required for driving a small fan to that for operating 
a modern newspaper press, but he also finds space to deal 
with the characteristics of the motors themselves, both for 
a.c. and d.c. Indeed, one of the best features of the book is 
the manner in which the design of the controller—using the 
term in its most comprehensive form—is related to that of 
the motor on the one hand and the machine it has to drive 
on the other. 

The scheme of the book is based upon five essential factors 
which should enter into the study of every electric motor and 
its controller, viz., the machine which the motor is required 
to drive; the power supply; the motor itself; the operator; and 
finally the controller. The information thus given is valuable, 
not only to the designer, but to the purchaser, since it enables 
him to prepare an accurate specification of his requirements 
and also to the engineer who is responsible for the installation 
and operation of the machinery. The equipment considered 
also covers the different pilot devices and protection equip- 
ments which form so notable a feature of large installations. 
Diagrams of connections are included whenever necessary, 
together with the characteristic curves of different types of 
motor. 

A few notes are given 6n the construction of control appa- 


Books 


ratus as well an on resistor materials and resistor design and 
finally there is a useful chapter on the application of elec- 
tronic devices which are likely to become an even more im- 
portant element in motor control than they are now. The 
book is clearly written—although the British reader may at 
the outset find some of the Americanisms a little puzzling—and 
it can be recommended not only to the practical man who is 
directly concerned with the design, construction or operation 
of electric motor control gear but also the student. 


Wireless Servicing Manual. By W. T. Cocxina (second 
edition). Pp. 231; figs. 84. London: Iliffe & Sons Ltd. 
Price 5s. net. 

The usefulness of this book is indicated by the fact that 
a second edition has become necessary within a very few 
months. A new chapter has been. added to cover short-wave 
apparatus, and in another extra section such external appli- 
ances as extension loud-speakers and microphones are dis- 
cussed. 

The appendices have been revised and new facts included 
on the base connections of the latest valves, new American 
colour codes, wire tables, &c This handbook is a practical 
guide to the location and remedying of defects, based on 
symptoms rather than faults. 


Shorter Notices 

“* Electrical Engineer’s Handbook—Vol. IV, ‘ Electric 
Power’ ’”’ (third edition), edited by H. Pender, W. A. Del 
Mar and Knox MclIlwain. Price 30s., Vol. ¥. ‘‘ Electric Com- 
munication and Electronics’’ (third edition), edited by H. 
Pender and Knox MclIlwain. Price 25s. London: Chapman 
& Hall, Ltd. 

“Principles of Electrical Engineering ’’ (second edition). 
by G. C. Bealock. Pp. 584; figs. 375. London: McGraw-Hill 
Publishing Co. Price 24s. 

“‘ Instrument Transformers,” by B. Hague. Pp. 656; figs. 
300. London: Sir Isaac Pitman & Sons. Price 35s. 

““Hot Water Service—Design and Pipe Sizing,” by S. F 
Greenland. Pp. 189; figs. 27. London: G. A. Philpot, Ltd 
Price 12s. 6d. 





Financial 


New Companies. 
Companies. 


Official Returns of Capital. 


New Companies Registered 


Infra Cura, Ltd.—Private company. Registered December 
2lst. Capital, £100. Objects: To carry on the business of 
manufacturers and vendors of high-frequency and diathermy 
apparatus, vibrators, infra-red ray apparatus, lamps and 
Vitalux bulbs, ultra-violet and violet-ray apparatus, &c. The 
directors are: W. B. Davies, ‘‘ Westmount,’ Huguenot Place, 
Wandsworth Common, 8.W.18; G. A. Hazell, 21, Prospero Road, 
Highgate, N.19; and E. A. Bradley, 1, Western Way, Barnet. 
Registered office: Room 279, Shell Mex House, Strand, W.C.2. 


British Electrolytic Condenser Co., Ltd.—Private company. 
Registered December 19th. Capital, £1,000. Objects: To carry 
on the business of manufacturers of and dealers in wireless 
and electrical apparatus, electrolytic and other condensers, &c. 
The subscribers are W. O. Heyne, 15, Wendover Court, N.W.2, 


Dividend Announcements. 


Section 


Debenture Charges. Reports of Electrical 
Transactions in Stocks and Shares 


and J. A. Smith, 165, Aldborough Road, Seven Kings. 
tors: Godfrey Warr & Co., 19, Fenchurch Street, E.C. 


Horton’s Radio, Ltd.—Private company. Registered Decem- 
ber 19th. Capital, £200. Objects: To acquire the business 
of a radio and electrical dealer, carried on by Geo. A. Horton, as 
‘“‘Horton’s Radio,” at 3, Plaza Parade, Worthing. The direc- 
tors are: G. A. Horton (permanent managing director), Little- 
home, Cranleigh Road, Worthing, and Mrs. S. E. Farrance, 
“Two Trees,” 44, Cranleigh Road, Worthing. Registered office : 
3, Plaza Parade, Worthing. 


Bell’s Radio, Ltd.—Private company. Registered December 
2lst. Capital, £2,000. Objects: To carry on the business of 
producers and manufacturers of and dealers in radio and 
television apparatus, &c. The subscribers are: M. H. Bell, 68, 


Solici- 


Seaview Road, Wallasey, Ches, and L. R. Jervis, 103, Belvidere 
gy eel Solicitors : Brown, Turner & Co., 3-4, Clements 
nn, 0.2. 
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Returns of Electrical Companies 


M. GC. Dizer, Ltd.—J. R. Sinclair, C.A., of 47, Essex Street, 
W.C.2, was appointed receiver and/or manager on December 
17:h, 1936, under powers contained in debentures dated March 
2nd, 1936. 

Lystan Products, Ltd.—Issue on December 10th, 1936, of £100 
debentures, part of a series already registered. 


Milliwatt Heating Pad, Ltd.—Particulars filed of £500 deben- 
tures, authorised December 12th, 1936, charged on the com- 
pany’s undertaking and property, present and future, including 
uncalled capital, the whole amount being now issued. 


Murphy Radio, Ltd.—The nominal capital has been increased 
by the addition of £43,700 beyond the registered capital of 
£20,900. The additional capital is divided into 42,700 ordinary 
shares of £1 each and 20,000 ‘‘ A” ordinary shares of 1s. each. 
The 2,500 ‘‘ A ’’’ ordinary shares of £1 each have been converted 
into ordinary shares. 

Forward Electric Co., Ltd.—The nominal capital has been 
increased by the addition of £25,000, in £1 ordinary shares, 
beyond the registered capital of £15,000. 


F. A. Laws, Ltd.—The nominal capital has been increased by 
the addition of £500, in £1 ordinary shares, beyond the regis- 
tered capital of £500. 

Electra (Birmingham, 1935), Ltd.—Capital, £500 in 500 ordin- 
ary shares of £1. Return dated October 6th, 1936. All shares 
taken up. £500 paid. Mortgages and charges, nil. 

Mid-Lincolnshire Electric Supply Co., Ltd.—Capital, £550,000 
in £1 shares. Return dated June 3rd, 1936. 450,000 shares taken 
up. £345,000 paid, £105,000 considered as paid. Mortgages and 
charges nil. A further 100,000 shares were allotted for cash on 
October 22nd, 1936, 

Watliff Co., Ltd.—Capital, £10,000 in 7,000 preference and 
3,000 ordinary shares of £1 each. Return dated August 26th, 
1936. All shares taken up. £9,880 paid on 2,880 ordinary and 
7,000 preference shares, £120 considered as paid on 120 ordinary 
shares. Mortgages and charges: £4,500. 


Blythe & Marden, Ltd.—Capital, £1,000 in £1 shares. Return 


dated July 17th, 1936. 902 shares taken up. £902 paid. Mort- 
gages and charges nil. 
Towyn, Aberdovey and District Electricity Co., Ltd.—The 


nominal capital has been increased by the addition of £7,000 
in £1 ordinary shares beyond the registered capital of £13,000. 

Watamps, Ltd.—Debenture charged on the company’s under- 
taking and property, present and future, including uncalled 
capital, dated December 17th, 1936, to secure £500. Holder: 
C. J. F. Savill, Castle House, Hampton, Mddx. 


Paragon Electric Cleaners, Ltd.—Particulars filed of deben- 
tures not exceeding £10,000, authorised November 27th, 1936, 
charged on the company’s undertaking and property, present 
and future, including uncalled capital, the amount of the 
present issue being £6,000 

T. M. Johns & Co., Ltd.—E. R. Bowden, 11, Athenz#um Ter- 
race, Plymouth, was appointed receiver and manager on 
December 17th, 1936, under powers contained in debentures 
dated November 19th, 1925. 


Parsons & Hodges, Ltd.—Mortgage on 35. Claremont Road, 
Leamington Spa, dated December 4th, 1936, to secure £400. 
Holders: P. Blundell, Lower Farm, Halton, Bucks, and others. 

Yorkshire Traction Co., Ltd.—Capital, £350,000 in 50,000 prefer- 
ence and 300,000 ordinary shares of £1. Return dated June 
12th, 1936. 24,350 preference and 250,000 ordinary shares taken 
up. £148,315 paid on 22,350 preference and 125,965 ordinary 


shares. £126,035 considered as paid on the remainder. Mort- 
gages and charges, nil. A further 50,000 ordinary shares were 
allotted as fully paid by way of bonus on August 26th, 
1936. 

Finnell System, Ltd.—Capital £3,000 in £1 shares. Return 
dated July 14th, 1936. All shares taken up. £3,000 paid. 
Mortgages and charges, £494 4s. 1d. 

H. Featherstone, Ltd.—Capital, £3,000 in £1 shares. Return 


dated July 10th, 1936. All shares taken up. £3,000 paid. Mort- 


gages and charges, nil. 


Charles Mickleburgh, Ltd.—Capital, £100 in 100 shares of £1. 
Return dated June 22nd, 1936. All shares taken up. £100 con- 
sidered as paid. Mortgages and charges, £1,000. 


City Notes 


Benham & Sons, Ltd., held their annual meeting on Decem- 
ber 22nd, when Mr. S. J. Benham (managing director), who 
presided, said that the past year had been one in which nearly 
all their records had been broken. The total turnover, includ- 
ing their subsidiary company, showed an increase of £123,580 
over last year. In three years their turnover had increased 
by 84 per cent. The difficulties of this year had been far more 
in carrying out orders than in securing them. The delays in 
getting small parts—and, in fact, in getting most materials— 
had made it difficult for them to fulfil some of their con- 
tracts. Every branch had been very busy, especially the works, 
where large additions had again been made, mainly in galleries 
and additional floors. On the cooking apparatus side they 
had had a continuous stream of orders for equipments for 
hotels, restaurants, hospitals, schools and works and staff can- 
teens. Turning to the central heating department, he said 
that this again showed a big improvement. 

The Utilities Power & Light Corporation reports an income 
for the year ended September 30th of $3.161,737. From this are 
deducted expenses ($545,125); written off, or reserves provided 
against, notes and accounts receivable ($40,259); depreciation 
($21,848); interest on debentures ($2,570,000); interest on un- 
funded debt ($30,803); amortisation ($164,539); and taxes on 
debenture interest ($25,972). The net loss was $236,810. 

The Adelaide Electric Supply Co., Ltd., reports a gross revenue 
for the year ended August 3lst of £878,910, as compared with 
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£824,344 in the preceding year. Expenses and taxes absorbed 
£456,198 (against £407,329), leaving a net revenue of £422,712 
(£417,015). After providing for debenture service and placing 
£93,653 to reserve, the ordinary dividend for the year is main- 
tained at 10 per cent., leaving £3,785, which with £109,602 
brought in is carried forward. 


Companies Struck off the Register.—The names of the fol- 
lowing companies have been struck off the Register and they 
are thereby dissolved:—Appleton’s Radio (Tottenham), Ltd.; 
Associated British Cables, Ltd.; Dorchester Radio, Ltd.; Fan- 
fare Radio, Ltd.; North London Electrical Supplies, Ltd.; St. 
George Radio Supplies, Ltd. 

Vactric, Ltd.—At a meeting held on December 29th, resolu- 
tions were passed authorising the increase of capital to £250,000 
and the issue of 200,000 5s. ordinary shares at a premium of 
10s. per share to holders of the existing ordinary shares in 
the proportion of one new share for every two held. 


The British Sangamo Co. has acquired a majority interest in 
the Weston Electrical Instrument Co., Surbiton. The latter 
company has hitherto been a wholly controlled subsidiary of 
the Weston Electrical Instrument Co., Inc., of Newark, N.J. 

The Montreal Light, Heat & Power Consolidated has an- 
nounced a dividend of $0.38 on the common shares for the 
quarter ending December 3lst. 


The Great Northern Telegraph Co. of Denmark is paying an 
interim dividend of 24 per cent. (same). 


Stocks and Shares 
TUESDAY EVENING. 

HE outstanding characteristic of the Stock Exchange year, 

which comes to an end on the Thursday in this week, is 
the volume of business which has flowed through the invest- 
ment and the speculative departments alike. ‘There have been 
the usual number of shocks and crises, without these dis- 
turbing, more than temporarily, the determination of the 
public to turn the Stock Exchange markets to the best advan- 
tage. Confidence in the security of this country is reflected 
in the keen demand which has been a feature for shares in 
electrical companies. 

The Bank Rate has remained at 2 per cent. for the last 
three and a half years. ‘The Government's financial policy is 
still aimed at the maintenance of cheap money. Thanks to 
this, the values of investment stocks have steadily appreciated. 
The lament of the capitalist to-day is that he is able to get 
sO meagre a rate upon money which he puts into first-class 
securities. New issues have found no difficulty in obtaining 
widespread support. The industrial progress in the Americas 
has further advanced, and in an unusually large number of 
directions. The feature of the American year has been a steady 
return to prosperity and brighter conditions. 


Electricity Supply Shares 

Prices of shares in home electricity supply companies have 
presented, throughout the year, an imperturbable front to good 
and bad news alike, and are found, at the end of the year, 
little different from those obtaining at the beginning. Increas- 
ing industrial and domestic demand for electric power has 
assured a progressive trend to net profits in the home supply 
industry, and has imparted to the companies concerned a com- 
parative stability of earning power which has gained for the 
ordinary shares the reputation of being gilt-edged equities. The 
following table shows how slightly the prices in the provincial 
group have moved :— 


Dec. 31, Dec. 31, Dec. 29, Rise or 

Ordinary shares. 1934. 1935. 1936. Fall. 
Bournemouth & Poole ... _— 78/9 77/6 77/6 - 
Clyde Valley... ae ane 41/6 446 45/6 + 1 
Elec. Dis. Yorkshire... oni 50/- 46 /- 45 1/- 
Lancs Light & Power ... ‘om 38/6 38/- 38 - 
Midland Counties iin ne 38/6 39 39/6 + 6d 
Midland Elec. Power ... mm 47/6 41/3 41/3 
North Eastern ... ‘on iin 33 6 34/- 32/6 16 
Northampton ... sine = 57/6 513 51/3 . 
Scottish Power ... _ ead 43 4216 41 1/6 
Yorkshire Elec. ... 48 - 45/- 44/6 — 6d. 


Amalgamation of the majority of London supply companies 
has narrowed interest in this market to London Associated 
Electricity Undertakings shares and to shares in one or two 
other companies, including County of London and Metro- 
politan. which are outside the merger. The price of the 
first mentioned, at 35s., is exactly the same as it was at the 
end of last year. The other two show small declines. County 
of London stand now at 53s. 6d., as compared with 54s. then, 
and Metropolitans at 50s. 6d., as compared with 52s. 

Public interest in Edmundsons ordinary was widened by 
this year’s repatriation deal, and by an increase in the interim 
dividend. The price at 44s. 6d. is 1s. higher on the year. 


Gilt-edged Stocks 

The factors referred to above as having maintained firmness 
in the markets for safety-first investments, are responsible for 
a general appreciation of 2 or 3 points in the value of Central 
Board and kindred issues. London Passenger Transport 
Board fixed-interest stocks have a slightly irregular appear- 
ance, the “‘A’”’ 4} per cents., for instance, being a point up, 
and the “B’’ 5 per cents. 4 points lower. The ‘‘C"’ stock 
fared a good deal worse. Disappointment with the year's 
results, and the failure of net revenue to approach a level 
consistent with payment of the full 5} per cent. which is now 
the ‘‘standard”’ rate of interest, are responsible for a decline 
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from 109, at this time last year, to 98 now. The latter quota- 
tion is a few points above the lowest point recently touched, 
and contrasts with a ‘“‘high’”’ of 1124. 


Electrical Equipment and Manufacturing 

Prices in the market for electrical equipment shares have 
responded very readily to a succession of prosperous reports, 
increased dividend payments, and bonus distributions. Cable 
shares, stimulated in the autumn by the free 100 per cent. scrip 
bonus from Henley’s, have been especially favoured. The 
1935-1936 results of General Electric, Associated Electrical, and 
other leaders in the group, reflecte ad unmistakably the heavy 
present-day demand, from practically every branch of industry, 
for elec trical equipment, and maintained the manufacturing 
companies’ shares among the first choices in the investor’s 
portfolio of industrial equities. The following table gives an 
idea of the manner in which the value of many shares has 


appreciated :— 
Dec. 31, Dec. 31, Dec. 29, Rise or 
Ordinary shares. 1934. 1935 1936. Fall. 
Babcock & Wilcox is 45/ 52/- 24 2 
British Aluminium 28/9 43/9 44/- 3d 
British Insulated 77/- 5 64 14 
Callender’s i 34 3k 4} + J 
Enfield Cables ... - ww <a 5h 5 » 
i “ie are ime 50/- 73/- 94/6 +21/6 
Henleys 68 7k 8 fk 1f 
Johnson & aac 28/3 48/9 49/6 9d. 
Siemens ey 20 26/3 35 + 
General Electrics, it w ill be noticed, have nearly doubled 


in value during the past two years. "Crompton Parkinsons 
have been the target for a good deal of speculative attention, 
which has left a wide margin between the year’s highest and 
lowest points. The present price of 75s., cum rights and 
bonus, compares with 70s., ex bonus, at the beginning of the 
year; in the interim the quotation has been to extremes of 
60s. and 89s. 9d. English Electric issues were brought into 
the limelight late in the year by the payment of part of the 
preference dividend arrears. A rise from 37s. 6d. to 55s. in 
Ericssons reflects activity in the telephone field. 


Cable and Wireless 


Cable and Wireless stocks have behaved, during the twelve 
months, in erratic manner. ‘he price-leve el has been a shuttle- 
cock between surprises pleasant and unpleasant. Optimism 
engendered by the annual report and the decision to pay a 
full 5$ per cent. dividend on the preference stock was damped 
down at the general meeting. Prices broke sharply on non- 
materialisation of an anticipated scheme for dealing with 
arrears of preference dividends and with discrepancies in the 
Combine’s capital structure. Confidence was partially re- 
stored by the promise of a re-examination of the position by 
the Empire Governments and by the recent tripartite currency 
agreement; but, as is shown in the table below, the market 
value of all three classes of capital has depreciated on balance. 


The preference stock quotation has, during the year, been as 
high as 115}. 
Dec. 31, Dec. 31, Dec. 29, Rise or 
Stock or share. 1934. 1935. 1936. Fall. 
American Tel. & Tel. 106} 155 187} +323 
Anglo-American pref. ... 122 124} 1293 5 
Cable & Wireless pref. ... 83 106 101 - 5 
Cable & Wireless “‘ A” ves 18} 284 2045 - 8 
Cable & Wireless “‘ B” ae 7 8 64 1} 
Globe Ordinary .. ‘a 11} 154 14 14 
Great Northern .. owe 38 40 46} + 6} 
International Tel. & Tel. ea 8} 13 12} ; 
Marconi Marine des see 33/9 36/3 37/6 1/3 


The rise of over 30 points in American Telephone and Tele- 
graph exemplifies the brighter trend in Wall Street securities. 
Transatlantic stocks generally have been buoyed up on evi- 
dence of the greater momentum gathered by internal recovery. 
The re-election of Mr. Roosevelt as President acted as a soft 
pedal, and gave markets an uncertain tone towards the end 
of the year. Globe Telegraph have suffered along with Cable 
and Wireless issues. A small improvement in Marconi Marines 
is due to the better outlook for shipping. 


South American Recovery 

The French currency agreement, with its promise of easier 
conditions for international trade and a relaxation of exchange 
restrictions, brought South American issues of all descriptions 
to the fore, and produced many changes in market quotations. 
Of these, some of the most spectacular were seen in Anglo- 
Argentine Tramway descriptions. ‘The first preference, after 
long stagnating round the 1s. mark, was so galvanised into 
life as to be, at one time, within sight of 10s., although the 
price has since reacted to ds. 9d. ‘1 ‘he second preference, at 
)s., has multiplied in value nearly seven times over. Brazilian 
Traction shareholders have received tangible evidence of better 
business and exchange conditions in the shape of two cash 
distributions, totalling 70 cents, the first cash payments to be 
made for four years. The price of the shares has moved up 
from 10 to 184 during the twelvemonth. 

Iron, coal and engineering shares have experienced excep- 
tional activity. The rubber market prices close the year on 
a high note, the raw material having spurted to 11d. per |b. 
Indications in the Stock Exchange markets point to a prob- 
able continuance of broadening business and rising price levels 
in 1937 These expectations it is justifiable to claim as 
solid iemadistion for the hope that the New Year will bring 
well-being and prosperity to those who follow our financial 
columns week by week. 
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Share List of Electrical Companies 


Home Evectricity COMPANIES. 


Bournemouth and Poole ... 
City of London 
Clyde Valley 
County of London... 
Edmundson’s 7% Pref. 
Do. Ord. 
Elec. Dis. Yorkshire 
Elec. Fin. and Securities 
Elec. Supply Corporation 
Lancs Light and Power . 
Lond. Assoc. Electric 
London Electric 
London Power Deb. Red. 
Metropolitan ‘ 
Midland Counties ... 
Mid. Elec. Power ... 
North Eastern Electric Ordinary 
Do. 7% Pref. 

Northampton 
Notting Hill 6% Pref. . 
North Met. Elec. Ordinary 

Do. do. 6% Pref. 
Scottish Power te 
South London 
Whitehall Elec. Invst. 7 0% 
Yorkshire Elec. one 


Pref. 


Central Electricity, 1950-79 
1955-75 

Do. 1951-73 

Do. 1963-93 


London Elec. Trans. Gtd. 

London & Home Counties, 1955-75 

London Passenger Transport, A... 
Do. do. os 
Do. do. ice 

West Midlands Joint Elec. 1948-68 


TELEGRAPH AND TELEPHONE. 


American Tel. & Tel. 
Anglo-Am. Tel. Pref. 

Do. Def. a 
Cable & Wireless 5$°% Pref. 


Do. A. 74% Ord. 
Do. BB. Ord. 

Globe Tel. & Tel. Ord. 
Do. Do. Pref. 


Great Northern Tel. 
Marconi-Marine ... 
Oriental Telephone Ord. ... 





Dividend. 
Nom. ,- ——— 
Previous. Last. 
1 15 15 
1 7t 7t 
1 7 8 
1 10} 10} 
1 7 7 
1 8 8 
1 9 9 
1 124 12) 
1 ll 11 
1 7} 7 
1 _ 7 
1 7 8 
Stock 5 5 
1 19 10 
1 7 7h 
1 8 8 
1 6 6 
1 7 7 
1 10 10 
10 6 6 
1 10 10 
1 6 6 
1 8 8 
1 7 7 
1 ) ae | 
1 8 8 


Pusiic Boarps. 


Stock 


$100 
Stock 


9 
6 
1} 
4} 
Nil 
Nil 


34° 


6 
20 
10 


12* 


9 
6 
1 
54 
Nil 
Nil 
43° 
6 
20 
7t 


12* 


Price. 


Dec. 29. 


77/6 
36/6 
45/6 
53/6 
35/6 
44/6 
45/- 

3% 
58/3 
38/- 
35/- 
40/- 
1073 
50/6 
39/6 
41/3 
32/6 
35/- 
51/3 

14 
56/- 
$2/- 
41/- 
34/6 
22)~ 


44/6 


120 
122 
113 
103 
94} 
116 
123} 
1244 
98 
116} 


187} 
129} 
31} 
101 
203 
63 
14 
144 
46} 
37/6 
3% 


Homes AND ForREIGN TRAMS, ETC. 


Anglo-Arg. Trams First Pref. 


Do. do. 2nd Pref. 

Do. do. 5% Deb. .. 
British Electric Traction Df. Ord. 

Do. do. Pref. Ord. ... 


Brazil Traction . 

Brit. Columbia Elec. Rly. Pee. 

Mexican Light Common ... 
Do. 1st Bonds... 

Victoria Falls Ord. 

West Riding 


MANUFACTURING C 


Aron Electricity Ord. 
Assoc. Elec. Ord. ... 

Do. Pref. ... 
Babcock & Wilcox 
British Aluminium Ord. 
British Insulated Ord. 
Brush Ord.... 

Callender’s ... on 
Do. 64% Pref. 
Crompton Parkinson Ord. 
Do. 8% Pref. ... 
Electric Construction 
Enfield Cable Ord. 
English Electric 
Do. Do. 
Ericsson Tel. 
Ever Ready 
Ferranti Pref. 
G.E.C. Pref. 
Do. Ord. 
Henleys = 
Do. 44% Pref. 
India-Rubber Pref. 
Johnson & Phillips 
Lancashire Dynamo 
Siemens Ord. ves 
Telegraph Construction ... 


Pref. 


5 
5 
Stock 


100 
Stock 

100 
$500 

1 

1 


1 


5/9 


5/- 


274 


1625xd. 


175} 
184 
1064 


52/- 
39/6 
50/- 
44/- 
6h 
404 
43 
32/6 


3}xd. 


9 


42/6 
5h 
29/- 
26/6 
55/- 
32/9 
28/9 
34/- 
94/6 
8 ti 
ot 
23/3 
49/6 
3h 
35/- 


Nil Nil 
Nil Nil 
Nil Nil 
5 5 
8 8 
_ 70 cts. 
5 5 
Nil Nil 
5 5 
20 12 
5 6s 
OMPANIES. 
10 15 
6 8 
8 8 
8 8 
7 7k 
15 20 
Nil Nil 
15 15 
6} 64 
124 12% 
8 8 
3k 7 
25 25 
Nil Nil 
6} -- 
24 20° 
35 35 
7 7 
6b OS 
10 15 
30 30 
4 4b 
5} 5¢ 
7+ 10 
5 10 
4 6 
Nil Nil 


33/9 


* Dividends are paid free of Income Tax. 


Rise 
or 
Fall. 


+4 


+1} 
+ 
—4% 
<9 


+ 9d, 


+6 


+ 6d. 


Yield. 
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Published Specifications 


Compiled expressly for this journal by a firm of chartered 
ent agents. The numbers in parentheses are those under 
wich the specifications will be numbered and abridged and 
all subsequent proceedings will be taken 
1935 
6688. ‘* Television cathode-ray tube.” 
Loewe. March 3rd, 1934. (457757.) 

312. ‘* Cathode-ray oscillographs.”’ 
26th, 1935.  (457554.) 

698. ‘‘ Gaseous electric-discharge tubes applicable as high- 
frequency oscillators.” British Thomson-Houston Co., Ltd. 
Morch 28th, 1934. (457704.) 

9839. ** Electrical regulators. 


Radicakt.-Ges. D. 8 


R. A. W. Watt. March 


* Allmainna Svenska Elek- 


triska Aktiebolaget. March 29th, 1934. (457759. ) 
5817. ‘* Electric oscillation generators.’”” M. Bowman-Mani- 
fold and R. E. Spencer. May 30th, 1935. (457661.) 


15902. ‘Electrical conductors.”’ Allgemeine Elektricitats- 


Ges. May 3lst, 1934. (457770.) 

15927. “Electric signalling systems suitable for use in 
radio navigation systems.” Marconi’s Wireless Telegraph 
Co., Ltd., and N. H. Clough. May 3lst, 1935. (457771.) 

15937. ‘*‘ Automatic volume control arrangement for carrier- 
wave receiving systems.”’ Kolster-Brandes, Ltd., and L. W. 
Reinken. June Ist, 1935. (457614.) 

16008. “ _o battery lamps.” General Electric Co., 
Ltd., and F. C. Mayes. June Ist, 1935. (457712.) 

16036. « Construstion of electrically heated geyser and con- 
trolling means therefor.” R. Burslem. June 4th, 1935. 


(457852. ) 

16058. ‘‘Transformer coupling for television valve ampli- 
fiers.” Radioakt.-Ges. D. 8S. Loewe. June 5th, 1934. (457773.) 

16059, “Circuit for the synchronisation of television re- 
ceivers by the er. Radioakt.-Ges. D. 8. Loewe. June 
6th, 1934. (45785. 

16119. ‘“ Electrical transmission of telegraphic, telephonic, 
or other signals.’ De Giuli, A. L. Osti, L. Sannio and L. 
Tommellini, June 2nd, 1934. (457776.) 

16346. ‘* Telephone transmitters.’’” Apparatebau Ges. Neu- 
mann & Borm. August 25th, 1934. (457713.) 

1635 “*Telephones.”’ Automatic Electric Co., Ltd. August 
2nd, 1934. (457794.) 

16369. “Electric lamps for lighting purposes.” R. A. 
Coustal June 8th, 1934. (457797.) 

16394. “Television receiving or monitoring apparatus.”’ 
A. G. D. West and Baird Television, Ltd. June 5th, 1935. 
(457800. ) 

16432. “Building up of highly sensitive thermionic cas- 


cade amplifiers.’’ Radioakt.-Ges. D. 8S. Loewe. June 9th, 1934. 
(457803. ) 
16446. ‘‘ Reflecting signals.”’ 
June 6th, 1935. (457805.) 
16452. ‘* Methods for preventing or reducing the develop- 
ment of gases in charging cells or accumulators.”” F. Hoch- 


(Convention date not granted.) (457806.) 


J. Lucas, Ltd., and F. Hanmer. 


wald. June 6th, 1935 

16515. ‘Television and like systems and circuits therefor.” 
E. D. McConnell and Baird Television, Ltd. June 6th, 1935. 
(457812. ) 

16569. ‘Electrode material for thermionic valves and 


method of making the same.”’ British Driver-Harris Co., Ltd. 


March 29th, 1935. (457815.) 
16573. **Metal-clad electric switchgear.” A. Reyrolle & 
Co., Ltd., and A. Allan. June 7th, 1935. (457816.) 


16593. ‘* Measurement of the frequency of electric waves.”’ 
Standard Telephones & Cables, Ltd., and V. J. Terry. June 
7th, 1935. (457820.) 

16599. **Ink-ribbon feeding and reversing mechanism for 
teleprinters. typewriters, and the like.’”” Creed & Co., Ltd., 
and R. D. Salmon. June 7th, 1935. (457821.) 


““Valve amplifiers with electrical correction and like 


16656. 
P. W. Willans, A. J. Brown and Baird Television, 


networks.” 


Ltd. June 7th, 1935. (457827.) 

16723. “Cireuit control arrangements of electro-magnetic 
switches.”’ H. J. Osborn and W. Sharp. June 8th, 1935 
(457829. ) 

18362. ‘‘ Means for regulating or controlling the terminal 
voltage of ema current generators.” A. Glynne. June 
27th, 1935. (457834. 

19598. ‘‘ Electric hile suitable for light currents.” A. F. 
Bulgin & Co., Ltd., and A. F. Bulgin. July 9th, 1935. (as7667) 

23399. “Tamp base for electric lamps with double or mul- 


tiple filament.’”’ C. Farina. August 20th, 1935. (457675.) 
24204. ‘‘ Electric switches of the enclosed or iron-clad type.” 
J. B. Tucker. August 30th, 1935. (457677.) 
28156. “Wireless apparatus and process for determining 
the position of a moving object.”” J. Marique and Soc. Anon. 


Internationale de Télégraphie sans Fil. January 24th, 1935. 
457681.) 
29088. “Electric switches, narticularly switches mounted 
n the dashboards of vehicles.’”’ R. Bosch Akt.-Ges. October 
3rd, 1934. (457566.) 
1936 

5192. ‘* Electrical resistances and potentiometers.’’ J. Preh, 
inr. (trading as Preh, Jnr., Fabrik Elektrotechnischer 
sedarfsartike). April 17th, 1935. (457692.) 

_ 5644. “*Receiving arrangements for high-frequency signal- 
ng systems.” C. Lorenz Akt.-Ges. Februarv 25th, 1935. (Cog- 


nate applications 5645/36 and 5646/36.) (457721.) 
“Chassis mounting for radio receivers and the like.” 


7341. 
Phileo Radio and Television Corporation. March llth, 1935. 
(457723. ) 

7719. ‘‘ Electric cables.’”” Okonite-Callender Cable Co., 1nce., 
March 16th, 1935. (457578.) 

13741. ‘*‘Toothed-wheel drives for distributors of ignition 
apparatus.” R. Bosch Akt.-Ges. June 27th, 1935. (457591.) 

Telefunken 


14101. ‘‘ Radio range-finding and like systems.” 
Ges. fiir Drahtlose Telegraphie. May 18th, 1935. (457737.) 
14825. “Elastic sanitary telephone protectors.” G. 
Kalenoff. Mav 26th, 1936. (457739) 
15801. ‘‘ Electric-discharge tubes.”’ 
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chap Philips’ Spe ag oe August 26th, 1935. (Ad- 
dition to 392796 and 414018.) (457740 

6455. ‘* Electric-discharge olevios.” British Thomson- 
Houston Co., Ltd. June ‘13th, 1935. (457742). 


“ High- -pressure metal- -vapour electric discharge de- 


18520. 
vices.” British Thomson-Houston Co., Ltd., and General Elec- 
tric Co., Ltd. July 3rd, 1935. (457644. ) ; 
18788. “* Magnet assemblies for small dynamo-electric 
machines.” R. Bosch Akt.-Ges. July 26th, 1935. (457602.) 
20744. “Television tubes.” Radioakt.-Ges. D. 8. Loewe. 
(Divided out of 457757.) (457846.) 


March 3rd, 1934. 
21298. Method of and apparatus for testing subscribers’ 


stations in ordinary service on a telephone system.” Soc. Tele- 
fonica Inter- Regionale | Piemontese e Lombarda and G. Oglietti. 
July 21st, 1936. (457700 

22038. “* X-ray apparatus. “sg 
Philips’ Gloeilampenfabrieken. 

25752. “* — cathode-ray 
schaft D. S. Loewe. March 3rd, 
(457848. ) 


Vennootschap 

August 12th, 1935. (457750.) 
tubes.”’ Radioakt.-Gesell- 

1934. (Divided out of 457757.) 
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Trade Mark Applications 


The following are among the recent applications for British 
trade “marks. Objections against any of the proposed marks 
may be entered within one month from December 23rd :- 

VE (lettering and design). No. 570487. Class 6. Electrical 
pumps and parts thereof.—Kittel & Co., Ltd., 5, Fenchurch 
Street, E.C.3. 

Emiscope. No. 572244. Class 8. Electron discharge devices 
(not for surgical or curative purposes).—Electric & Musical In- 
dustries, Ltd., Blyth Road, Hayes, Middlesex. 

Tungcrete. Nos. 572671 and 572672. Classes 8 and 1l. Elec- 
tric accumulators (not for medical purposes).—Walter Haddon, 


11-12, Salisbury Square, E.C.4 
Stanco. No. 572061. Class 8. Philosophical and scientific 


instruments and apparatus for useful purposes.—Nazone, Ltd., 


Granville Works, Peter Street, Blackpool, Lancs. 
Electric lamps (ordinary) 


Dynolamp. No. 572113. Class 13. 
for vehicles.—Raleigh Cycle Co., Ltd., Lenton Boulevard, Not- 
tingham. 
Aidax. No. 572964. Class 13. Electrodes of ordinary metal 
Spencer, trading as Spencer Bros., 


for use in welding.—J. F. 
27, Priory Street, Coventry. 
Symark, No. 572327. and Symite, No. 572328. Class 50. Sub 


stances made of textile material or of paper or of mica treated 
as electrical 


with oil, varnish, or similar substances for use € 
insulators.—H. D. Symons & Co., Ltd., Park Works, Kingston 
Hill, Surrey. 





Banana Conveying Plant 

HE Park Street (G.W.R.) banana warehouse of G. Jackson 

& Co., Ltd., Smithfield Market, Birmingham, employs a 
conveyor of the ‘* Webb ’’ overhead monorail type manufactured 
by the G.E.C. at the Fraser and Chalmers Engineering Works. 
The bananas arrive in special railway trucks at the unloading 
platform, where they are hung on the hooks of the conveyor 
and carried along corridors on each side of which are ripening 
rooms built on two floors, the conveyor track being arranged 
to run on two levels without a break. The ripening process is 
completed in a definite temperature and humidity, each room 





‘* Webb ”’ conveyor taking bananas from the lower to the upper 


being heated artificially and thermostatically controlled. As 
soon as the fruit is ripened the same conveyor transports it to 
the cutting and packing department. The ‘‘ Webb” con- 
veyor has a total length of 450 ft., and it runs at a constant 
speed of 50 ft. per minute. The driving unit is a 1-h.p. 
G.E.C. motor which is coupled to the conveyor by a corner 
sprocket. An automatic tension unit is fitted, while “ start’ 
and ‘‘stop’’ push-buttons are arranged at convenient 
positions. 
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Particulars of new works and building schemes for the use of 
electrical installation contractors and traders 


Publication in this list is no guarantee that electrical work is 
definitely included. \lleged inaccuracies should be reported 
to the Editors. 


Airdrie.—Houses (302), Wilson Street; H. Shaw, burgh sur- 
veyor, Royal Buildings. 

Angus.—School, Aldbar, for County E.C. 

Annan.—Houses (52), Newington Road; J. I. Rodger, burgh 
surveyor, Town Hall. 

Barking.—Hvcuses, Abbey Road; borough engineer. 

Barnard Castle.—Houses (29); R.D.C. surveyor. 

Bathgate.—Houses (180); burgh surveyor. 

Bedford.—School, north of the river, for E.C. 

Biggar.—Houses (32); Lockhart Hutson, architect. 

Birmingham.—Improvements and extensions to Handsworth 
Grammar school (£13,200), for E.C. 

Blackpool.—Factory, Chiswick Grove; Halstead Best, archi- 
tect, 20, Clifton Street. 

Bolsover.—Houses (38) and bungalows; 
veyor. 

Bolton.—Works, Lostock, for the De Havilland Aircraft Co., 
Ltd., Stag Lane, Edgware, Middlesex; James M. Monro & Son, 
307, West Church Street, Glasgow. 

Bredbury.—Sewage works (£82,300); U.D.C. surveyor. 

Bursiem.—Houses (20), near Milton Road; B. 8S. Phillips. 

Canterbury.—Church, Vauxhall housing estate; vicar of St. 
Gregory’s. 

Chesterfield.—_Dwellings (126), Killamarsh, near Sheffield; 
William Drabble & Sons, builders, Mosbrough, near Sheffield. 

Chorley.—Baths, Union Street (£18,381); borough engineer. 

Cockenzie.—Houses (72); J. McAra, Gosford Road. 

Cumnock.—Houses (86); burgh surveyor. Works for the 
Garallan Brick & Tile Co., Ltd.; secretary. 

Danbury.—Church, for the Congregational trustees; 
Potter (William Sharp), Ltd., builders, Fairfield 
Chelmsford. 

Darlington.—Houses (100); borough surveyor. 

Devonshire.—Police buildings, Braunton 
(£21,310) ; county architect. 

Edinburgh.—Houses, Peffermill Road and Craigmiller Castle 
Road; E. J. McRae, city architect, City Chambers. Extensions 
to College of Art (£25,000); governors. 

Enfield.—Houses (76), Collinwood Avenue; W. Goodchild & 
Co. Shops and flats, High Street; E. W. Palmer, Clock Cham- 
bers, London Road. 

Farnborough (H4MPSHIRE).—Cinema, for the 
Cinemas, Ltd.; secretary. 

Fenton (STAFFORDSHIRE).—Houses (32), 
estate; Adams & Edwards, architects. 

Flint.—Houses (50), Bagillt East Ward; A. Snape, builders, 
Wirral View. Houses (38), River Bank; Wilson Brothers, 
builders. 

Folkestone.—Schools (£43,000), for Borough E.C.; E. Wamsley 
Lewis, architéct. 

Girvan.—Houses (90); burgh surveyor. 

Glossop.—Houses (20) ; borough surveyor. 

Greenford.—Factory, for Bluthner & Co., Ltd., Aintree Road; 
Head Office, Wigmore Street, London, Ww. 

Hamilton.—Business stores (£14,000), electrical work, for the 
Central Co-operative Society; C.W.S. architect, Glasgow. 

Hemsworth.—School (240 places); Rev. Father M. Kenny. 

Hipperholme (YORKSHIRE).—Houses (50), Smith House 
Lane, for I. M. & H. Hellewell. 

—— (1,400 seats); Cinema Holdings (Kirk- 
caiday). 

Kiveton Park.—Houses (37); F. Walker & Son, 
Wales, near Sheffield. 

Knottingley.—Houses (140), England Lane; G. J. Laverick, 
U.D.C. surveyor. 

Lancaster.—Baths (£36,778); A. O. Thoms. 

Leicester.—Houses (274), Braunstone; housing architect, 18, 
Highcross Street. 

Lincolnshire.—School, Caistor, for County E.C.; P. W. Birkett, 
county architect, Lincoln. 

Linthwaite.—Houses (80); J. Ainley, architect, Huddersfield. 

London.—(St. JoHN’s Woop).—Block of flats, Hall Road, and 
extensions to flats, Grove End Road; Western Heritable Invest- 
ment Co., Ltd. (W.1).—Rebuilding Prince of Wales’ Theatre 
(£350, 000) ; R. Cromie, architect, 6, Cavendish Square, W.1 
(West HamM).—Baths, Canning Town (£20,400); borough engi- 
neer. School, Plaistow; J. H. Jacques, education architect, 61, 
West Ham Lane, Stratford, E.15. 

Lytham St. Annes.—Hotel, electrically equipped; Halstead 
Best, architect to Ocean Parkways, Ltd. 

Mansfield.—Houses (127), Racecourse estate; borough engi- 
neer. School, Berry Hill estate, for E.C. 

Maidstone.—School (£41,000), for Borough E.C.; director of 
education. 

Manchester.—Cinema, Princess Road, Moss Side; Drury & 
Gomersall, architects, Imperial Buildings, 11, Oxford Road. 

Methil.—Houses (104), Crossroads; T. L. Brown, burgh sur- 
veyor, Municipal Buildings, Buckhaven. 

Middlesbrough.—Houses, Trunk Road, Cargo Fleet; F. Jack- 
son, architect to the owners of the Middlesbrough Estate, Ltd., 
Queen’s Square. 

Middlewich.—Houses (40); U.D.C. surveyor. 

Newcastle-on-Tyne.—Rebuilding large business 


S. Hoten, U.D.C. sur- 


Henry 
Works, 


and Plympton 


County 


Hollybush Farm 


School Road, 


premises, 


High Bridge, for J. Cowper; Newcombe & Newcombe, archi- 
tects, 23, Old Square, Newcastle-on-Tyne. 

Newport (MONMOUTHSHIRE).—Civic centre, with law courts. 
assembly hall, &c. (£319.000); T. C. Howitt, architect, Exchange 
Buildings East, Nottingham. 

Orrell.—Houses (144), near Gathurst Road; T. Guest & Co.. 
Gathurst Road. 





Oxford.—Theatre for the Oxford Repertory Co. 


Paignton.—Extensions to works, Wester 


Counties Brick Co., Ltd 


Brixham Road; 


Penmaenmawr.—Houses (40); J. Parry-Hughes, U.D.C. sur- 


veyor. 

Penrith.—Houses (34), Raiselands Croft; U.D.C. surveyor. 

Peterborough.—School, Walton, for City E.C. 

Peterhead.—Cinema, Marischal Street (£23,000); T. Scot: 
Sutherland, 10, Albyn Place, Aberdeen. 

Princes Risborough (BUCKINGHAMSHIRE).—Houses (40), Nev 
Road Hill, for Walker & Baker, Oxford. 

Rochester.—Houses (58), Darnley Road; city surveyor. 

Salford.—School (£20,000), Light Oaks, 
director of education. 

Sheffield.—School, Beck Road (£23,198), for E.C. 

— Bridge.—Cinema for the Regal Cinema Co., Hudders 
field. 

Standish (LANCASHIRE).—Houses (116), Avondale site; U.D.C. 
surveyor. 

Stockport.—Houses (60), 
Gardner, borough surveyor, Town Hall. 

Stoke-on-Trent.—Houses (46), Weston Coyney Road; Foremai 
& Thorley. Houses, Willow Cot; Tideswell Bros. Radiologica! 
Department, N.S. Infirmary, Princes Road; governors. 

Stokesley.—Houses (24), Ormesby, for Major J. B. W. Penny 
man. 

Sutton Coldfield.—Houses (39), Banners Gate Road; Shute & 
Adams. Houses (66), Bush estate, Chester Road; Morris 
Estates. 

Swinton (YORKSHIRE).—Houses (302), and bungalows; H. 
Goodwin, U.D.C. surveyor. 

Ventnor.—Houses (40), Newport Road; H. Cleator Cowen, 
U.D.C. surveyor, St. John’s House. 

Wallasey.—Maternity hospital, Mill Lane (£16,900); J. Dolan 
& Son, Ltd. School, Coronation Avenue, for E.C. 

Warrington.—School, Latchford (£56,961), for Borough E.C.; 
director of education. 

Warwick.—Houses (80), Saltisford estate, for E. K. Youell & 
Son, Ltd. 

Warwickshire.—College of technology and arts, 
Rugby (£100,000), for County E.C.; 
tect, Warwick. 

Whithorn (West LOTHIAN).—Houses, Bog Road; H. Millbeach, 
burgh surveyor, Town House. 

Wigan.—Reconstruction of business stores, electrical work, 
for Pendlebury & Co., Ltd., Standishgate; Courtney Pope (Lon- 
don), Ltd., architects. 


Eastlands, 
A. C. Bunch, county archi- 


Wilmslow (CHESHIRE).—Council offices, Green Hall; U.D.C. 
surveyor. 
Witham.—Church electric lighting installation; Parochial 


Chureh Council. 

Wolverhampton.—Cinema, fronting Market Street and Bil- 
ston Street (£60,000); W. H. Jones & Co., builders, Lockhurst 
Lane, Coventry. 

Wood Green.—Extensions to White Hart, Lordship Lane, and 
Bounds Green schools (£42,500). for E.C. 

Worsborough.—Houses (38), Blacker’ Hill; 
(Builders), Ltd., Bank Chambers, Doncaster. 

York. ——— institute, art school and day school of com- 
merce, for E. 

Yorkshire.—Schools, Altofts, Elland and Skelmanthorpe, for 
West Riding E.C.; director of education, County Hall, Wake- 
field. 


Bainbridge 





Standard Electrical Glossary 

The British Standards Institution announces a revised and 
enlarged issue of British Standard No. 205 (glossary of terms 
used in electrical engineering), which endeavours to standardise 
and co-ordinate the terms used in the British Empire. The 
British definitions are technically in accord with the vocabu- 
laries prepared by the International Electrotechnical Commis- 
sion and the International Commission on Illumination. The 
new issue corrects mistakes in the publication of 1926, modern- 
ises many of the conceptions defined therein, and contains 
additional sections dealing with television, cathode-ray tubes, 
electric lifts and electric welding. There are in all twelve sec- 
tions running to 340 pages. Copies of this glossary (No. 
205-1936) may be obtained from the Publications Department 
of the British Standards Institution, 28, Victoria Street, Lon- 
don, S.W.1, price 8s. post free. 


International Electrotechnical Vocabulary 

The International Electrotechnical Commission states that 
the first edition of its international electrotechnical vocabulary 
will contain definitions of about 2,000 scientific and indus- 
trial terms used in the various branches of electrotechnics. It 
will be divided into fourteen main sections in both official 
languages (English and French), while a translation of the 
terms only is to be given in German, Italian, Spanish and 
Esperanto. It is hoped that translations into further languages 
may be included in future editions, which by periodic review 
and revision based on constructive criticism should be ren- 
dered more and more acceptable to a growing number of 
engineers. The price will be about 10s., dependent on the 
anticipated demand. Those interested are invited to request 
the British National Committee of the I.E.C., c/o British 
Standards Institution, 28, Victoria Street, London, 8.W.1, to 
reserve copies for them. 


for Borough E.C.: 


Huntsmans Brow estate; W. F. 
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